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CHAPTER I 
INTRODUCTION 
Government agricultural policies were highly beneficial to the live­
stock sector prior to the early 1970s. The agricultural policies of the 
1950s and 1960s reduced the degree of uncertainty facing livestock 
producers by providing adequate supplies of feed grains at moderate and 
fairly stable prices. The major uncertainties faced by the livestock 
sector during this period were due to weather and cyclical overproduction. 
Exports had not become a major factor in determining grain prices and 
production [14, p. 121]. Even though weather was a major source of 
uncertainty, its affects were ameliorated by large government owned grain 
reserves. 
Stabilization of grain supplies and prices was a by-product of farm 
programs primarily designed to increase and support net farm income. 
Policymakers have long understood that stable supplies and prices are 
beneficial to both producers and consumers. However, programs designed 
to increase farm income address a different policy objective than do 
programs designed to stabilize commodity supplies and prices. The main 
policy tools were to support product prices by setting loan rates at 
certain percentages of parity and to restrict the quantity reaching the 
market in order to discourage large build-ups of government owned stocks. 
The large volume of government inventories was not a result of policies 
designed specifically to accumulate stocks. Rather, large government 
inventories were thought of, many times, as a negative by-product of 
policy actions. Large levels of stocks occurred as a result of 
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miscalculations by policymakers with respect to increased yields 
resulting from improved technology. It was these government inventories 
which provided stability in grain supplies and prices and encouraged the 
livestock sector to respond to government grain policies in ways not 
directly considered as policies were developed [22, p. 13]. 
As a result of the income maintenance programs of the 1950s and 
1960s, which indirectly resulted in stabilizing grain supplies and prices, 
the livestock sector has undergone a structural transformation. Prior 
to the mid-1950s farms were, in general, more diversified in production-
Large proportions of them were small, labor-intensive family farms which 
had both crop and livestock enterprises as a hedge against unstable 
prices. Cattle feeding mostly took place in the North Central States 
where grain was abundant. Fed cattle were usually sold so as not to 
compete for the farmer's crop planting and harvesting time. Generally, 
feeder cattle were received from the regions of the country with an 
abundance of range and pasture land. This diversification served to 
reduce uncertainty to the fairmer by using the farm's livestock enter­
prise as a buffer to cushion the effects of grain shortfalls and sur­
pluses caused by fluctuating weather. Short grain supplies and high 
grain prices encouraged farmers to reduce their livestock enterprises 
as they sold their grain on the market while large grain supplies and 
low prices encouraged them to increase their livestock enterprises 
rather than sell the grain at low prices [14, p. 120]. 
Government policies of the 1950s and 1960s and farm mechanization 
reduced the need for diversification and encouraged specialization in 
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agriculture. This trend, along with increasing consumer demand for meat 
products due to increasing income, resulted in a higher degree of 
stability in profit margins. Because of the higher degree of stability 
in grain prices and supplies and sustained consumer demand, highly 
specialized feedlots for cattle and hogs developed. The broiler and 
turkey industries also expanded and became more efficient as speciali­
zation occurred. These trends occurred as livestock producers became 
more willing and able to obtain the necessary capital from commercial 
sources or through capital accumulation [14, p. 129]. As livestock 
feeding became more specialized, stability in grain prices became more 
important in determining the stability of profit margins. Large swings 
in the price of feed grains brought about wide variations in profit 
margins. Nevertheless, large feedlots continued to be profitable because 
of sustained growth in consumer demand. Production by feedlots of 1,000 
head of cattle or more continued to increase. In 1977, 68 percent of the 
fed cattle were marketed by only 1 to 2 percent of all feeding operations 
in 23 major cattle producing states [11, p. 4]. 
In addition to government grain policies, import quotas on beef, 
veal, mutton, and goat meat benefited U.S. beef producers through higher 
prices and profits. This policy was enacted through legislation on August 
22, 1964 as U.S. livestock producers became concerned about increasing 
imports from New Zealand and Australia. The law directed the president to 
impose import quotas on these meats if imports were expected to be greater 
than a certain percentage of domestic supply. The critical percentage was 
determined by 1959-63 levels of imports and domestic production. The 
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quota level of imports was determined by a formula which adjusted the 
allowable import quantity based on changes in domestic production. The 
quota did not become effective until imports reached 110 percent of the 
quota quantity. Also, the quota was dropped if imports fell below 110 
percent of the quota. In addition to the above provisions, the president 
of the United States was given authority to suspend or increase the quota 
for national security reasons or to provide an adequate supply at reason­
able prices [6, pp. 46, 159]. 
Thus, the beef industry became somewhat sheltered from growing 
competition from abroad. Prices were higher than they otherwise would 
have been if the U.S. market had been flooded with lower priced beef 
from competing countries. These higher prices sustained profit margins, 
encouraging the structural changes which began in the mid-1950s as a 
result of favorable grain policies. 
The livestock sector of the U.S. agricultural economy is influenced 
greatly by government grain policies. The extent of influence and impact 
of policy actions has increased over the years because of structural 
change toward a high level of specialization. However, in the past 
government policymakers concerned themselves mostly with certain com­
modities in the crop sector, putting little direct emphasis on the impact 
of grain policies upon the livestock sector. Robinson [32, p. 770] 
summarizes the past treatment of the livestock sector as follows: 
Policies adopted with respect to grains obviously do in­
fluence the prices of livestock products...these secondary 
effects will be considered, but the important point to keep in 
mind is that most policy discussions, now as in the past, 
focus on grains and tend to ignore the rest of agriculture. 
I plead guilty to following this well-established tradition. 
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Government grain policies of the early 1970s which returned U.S. 
agriculture to a free market situation are an example of the ignored 
condition of the livestock sector in policy formulation. Breimyer and 
Rhodes [5, p. 945] suggest that in recent years livestock has received 
less consideration than in the past; 
In recent years, the livestock and poultry economy has 
scarcely been considered in the making of price and income 
policy for feed grains. It has been disregarded by prag­
matic policy makers. It has been almost equally bypassed by 
theoretical economists, who usually kibitz freely histori­
cally, livestock and poultry got more attention when they 
were still closely connected with feed production on the 
farm. In the early years of farm programs, the 'ever-normal 
granary* was consciously designed to level out the supply 
and price of feed for livestock and poultry. Now that live­
stock and poultry have become more commercial and more 
vulnerable to a volatile feed situation, feed price 
stabilization has been progressively removed from the 
councils of farm policy. 
The events of the early 1970s reintroduced an element of uncertainty 
not known for many years. Government policies of that period were de­
signed to benefit crop farmers and consumers while the increased vulner­
ability of the livestock sector to fluctuating grain prices was given 
little attention. It was the administration's policy to dispose of govern­
ment owned stock of grain and return U.S. agriculture to a free market 
system with little or no government intervention. Many long range forces 
caused export demand for U.S. products to increase, producing a gradual 
decline in government owned stocks of grain. Rather than maintain reason­
able levels of reserves, the government encouraged reserve depletion. 
The free market goal was finally achieved as reserves were depleted in 
1972-74 by a combination of events such as the Russian grain purchases, 
poor weather in other countries, and devaluation of the U.S. dollar. 
6 
etc. [22, p. 14]. During this period, U.S. exports increased dramati­
cally as the U.S. became the primary supplier of grains to the rest of 
the world. As a result, the livestock sector lost its position as the 
most important demander of U.S. grains. Even though domestic feeding 
was still the largest user of feed grains, exports became much more 
important in determining prices and the livestock sector became more of 
a price taker. This idea was expressed by Gustafson [14, pp. 119-120] 
as follows; 
The U.S. livestock industry is now a price taker and prices 
for the domestic grain supply are set at the margin. Marginal 
sales in recent years have been exports which bid up the price 
of grain for all uses. The livestock industry has thus seen 
fluctuating grain supplies and prices which preclude normal 
planning, production, and operating decisions...and pose diffi­
culties for long-run capital investment planning. 
Productive efficiency can be impaired as livestock producers react 
to higher levels of risk and uncertainty generated by unstable prices. 
Optimal levels of investment may not be achieved when farmers require 
high profit margins to insure themselves against risk and uncertainty. 
The major events and government policies of the early 1970s which 
brought about volatile feed prices and livestock margins were: 1) The 
com blight of 1970 which caused feed grain prices to rise. 2) The 
record com crop of 1971 caused by reduced set-aside requirements and 
good weather. 3) Expanded exports in 1972 due to sales to Russia causing 
grain prices to increase drastically and reserves to become low. 4) 
Price ceilings imposed by the Nixon administration in 1973 as meat prices 
increased causing farmers to over finish their cattle in anticipation of 
higher prices when the price freeze was lifted. Rather than increase, 
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cattle prices fell when the ceiling was lifted as fanners dumped their 
over-finished cattle on the market. Farmers entered a cost-price squeeze 
as feed prices continued to rise. 5) The consumer boycott of beef which 
began in April 1973 causing cattle feeders to respond by reducing 
marketings. Beef cattle prices continued along their upward trend [14, 
pp. 123-127]. 6) The suspension of the beef import quota by President 
Nixon on January 29, 1973 to increase supply in response to higher retail 
prices [17, p. 160]. 7) A worsening of the U.S. balance of payments 
accompanied by a devaluation of the dollar which caused agricultural 
exports to increase. 
As these events occurred and as varying government policies were 
considered and implemented, little consideration was given to the live­
stock sector. The free market policies of the early 1970s ignored, to a 
great extent, the livestock sector. Target prices were set high to main­
tain crop farmers' incomes while loan rates were set fairly low to assure 
that stocks would not build up. Evidently, little thought was given to 
the effects of subjecting the U.S. livestock sector to the unbuffered 
impacts of foreign agricultural policies and weather as domestic stocks 
were drawn down. 
Because of specialization the livestock sector can no longer be 
thought of as a buffer cushioning the effects of grain surpluses and 
shortfalls, as compared to earlier times when farm diversification was 
widespread. Policies of low loan rates and high target prices for crop 
farmers provide reasonable feed prices to livestock producers in times of 
surplus but they do not provide grain reserves to lessen the blow of grain 
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shortfalls. Thus, stable prices under such programs are not achieved even 
though the incomes of crop farmers arc supported. The highly volatile 
prices and supplies of livestock products in the 1970s, with their 
accompanying impacts on farm income and food prices, provide a basis for 
considering the livestock sector equally with grain as future agricultural 
policies are formulated. 
The Parity Concept 
The concept of parity prices for agricultural commodities has 
pervaded U.S. agricultural policy since the early 1930s. However, in 
recent years the parity concept has been losing ground. The Food and 
Agricultural Act of 1977 bases support prices more upon costs of produc­
tion than upon parity, although parity is still used to determine the 
support price for milk. The idea of parity was gradually being phased 
out of farm policy consideration until 1977 when the American Agriculture 
Movement revived the concept by threatening an agricultural strike if 
farmers did not receive 100 percent of parity for their commodities. 
Parity has become a familiar word again. It has great appeal because 
it connotes equity or equivalence. These are difficult concepts to oppose. 
For this reason parity continues to find its way into our agricultural 
legislation. 
A parity price is defined as one which gives a unit of a particular 
commodity the same purchasing power, in terms of the commodities farmers 
purchase, as it had in 1910-1914.^ The parity price does not measure costs 
of production, standards of living, or the economic welfare of farmers. 
^For information on the calculation of parity prices and other 
relevant series see [45]. 
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It is only a comparison between prices received and prices paid. Changes 
in quantities, mixes, and qualities of products and inputs are not 
accounted for. The main objective of farm policy has been to maintain 
farm income, usually by supporting prices at some level relative to 
parity. A farmer's net income is obtained by subtracting the input 
price times the quantity of input from the commodity price times the 
quantity of the commodity. The impressive gains in productivity since 
the base period are not accounted for in the parity formula because 
quantities are not included. The parity formula and parity index have 
been changed from time to time in an attempt to capture changes in pro­
ductivity, changes in supply and demand relationships, and changes in 
the quality and mix of both inputs and commodities. However, the basic 
problem still remains that the basis for judging equality in price is 
the 1910-14 period. The current agricultural situation is vastly 
different from 1910-14 in terms of farm size, mix of inputs, productivity, 
and farmers' earnings from off farm sources, etc. As a result of the 
differences between agriculture today and 1910-14, parity prices do not 
really mean equality or equivalence between farmers and nonfarmers in 
terms of income [18, p. 4]. 
In the early years of farm policy, agricultural productivity was 
fairly stable as is portrayed in Table 1. Between 1910-14 and 1935-39, 
productivity increased by only 14 percent. During this period of fairly 
stable productivity, farm incomes could be supported at parity levels in 
relation to 1910-14 by supporting commodity prices at parity levels. 
That is, the net incomes of farmers would have roughly the same purchasing 
power as in the base period if prices received retained their purchasing 
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power. Between 1950-54 and 1973-77, agricultural productivity increased 
by 55 percent. As a result, commodity prices lower than parity levels 
would provide farmers with an income with purchasing power comparable to 
1910-14. 
Table 1. Output, input, and productivity indexes for 1967 = 100 for 
selected five-year averages from 1910-1977.^ 
Index 1910-14 1935-39 
Percentage 
change 1950-54 1973-77 
Percentage 
change 
Output 44 54 23 78 114 46 
Input 89 95 7 106 101 -5 
Productivity 50 57 14 73 113 55 
^Source; Changes in Farm Production and Efficiency, 1977 [81]. 
Tweeten states the relationship between parity prices and costs of 
production as follows [16, p. 9]: 
Adequate-size, well-managed farms now on the average 
require approximately 75 percent of 1910-14 price parity to 
cover all costs of production including land at its current 
value and a rather generous return to the operator and family 
for labor, risk, management, and equity. 
The 1910-14 = 100 index of prices received by farmers divided by the 
1910-14 = 100 index of prices paid by farmers is called the parity ratio. 
When this ratio is equal to 1.0 it means that agricultural commodities in 
the current year have the same purchasing power as in the 1910-14 base 
period as long as variables such as technology, inputs, and products are 
the same as in the base period. Since World War H, the parity ratio has 
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been declining, suggesting that the price of a unit of agricultural com­
modity is declining relative to what it can purchase. On the other hand, 
per farm income has been increasing as a result of increased productivity 
and the net equity position of farm families has risen sharply. Also, 
over the years, per capita farm income has increased relative to per 
capita nonfarm income but was still only about 81 percent of nonfarm 
income in 1977 [85, p. 17]. These factors indicate that the parity ratio 
might not be giving the proper signals with respect to the well being of 
U.S. agriculture. This is perhaps due to the important advances in 
technology made since World War II and the different kinds and mixes of 
both products and inputs relative to the base period. 
Initially, the American Agriculture Movement in the fall of 1977 
promoted the idea of 100 percent of parity prices for all agricultural 
commodities. The discontent arose mostly because of plummeting prices 
for grains and small crops following a period of relatively high prices 
and returns in 1973-74. In 1974, most government programs were removed 
and farmers were encouraged to produce all they could. It was a period 
of euphoria which many thought would not end. Farmers invested heavily 
in land, equipment and buildings under the assumption that prices would 
continue high. However, with the increased production, prices began to 
fall and the American Agriculture Movement came into being [33, pp. 1-2]. 
Congress rejected the demands for full parity prices. The Food and 
Agricultural Act of 1977 which based support prices on costs of produc­
tion was retained with little revision. The farm strike had little 
effect on prices. However, increasing export demand began to increase 
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prices again. The movement lost some support in the summer of 1978 and 
its demands were revised downward. In early 1979, a tractorcade organized 
by the American Agriculture Movement descended upon Washington, D.C. to 
lend support to legislation which would support prices for milk, wheat, 
corn, soybeans, and cotton at 90 percent of parity. Because of higher 
crop prices and the inflationary impact, these efforts also failed to gain 
sufficient support in Congress and were rejected. One of the major 
objectives of this study is to analyze the impact upon the livestock 
sector if crop prices are supported at parity levels. 
Beef Prices and Import Quotas 
In recent years, consumers have gained increased power in formulating 
U.S. agricultural policy. Consequently, a major problem facing U.S. 
policymakers today is high beef prices and their impact upon inflation. 
Should beef prices be allowed to continue to rise and, if not, how should 
the increase in prices be halted? Price increases in 1978 and 1979 can be 
attributed to reduced supply and increases in consumer disposable income 
[84, p. 1]. The reduced supply results because the industry is at the 
trough of the cattle cycle. The cattle herd has been in the liquidation 
phase of the cycle since 1975. Liquidation of the breeding herd takes 
place by culling cows from the cow herd at younger ages and by putting 
more heifers onto feed rather than into the cow herd. During the liquida­
tion phase, beef prices drop or increase at slower rates as larger than 
normal supplies result from increased slaughter. However, as the herd 
size is reduced the meat production potential is also reduced and eventu­
ally there are fewer old cows to cull and fewer heifers to put on feed 
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even though farmers still may be inclined to do so. As this happens beef 
prices begin to rise. After a sustained period of high and rising prices, 
farmers begin to believe that prices will continue to be high in the 
future. At this point (the trough of the cattle cycle) farmers begin to 
build up their herds by further reducing the culling rate and placing even 
fewer heifers on feed. This action further reduces the meat supply to 
consumers and prices continue to rise. The cattle industry is just 
beginning to rebuild the herd in the spring of 1979 after four years of 
declining numbers [84, p. 11]. 
Beef prices are high after several years of low prices during the 
early years of the liquidation phase of the cattle cycle. Cattle 
producers are finally at the point where profits are high enough to 
encourage herd rebuilding. They have growing confidence that high 
prices will continue. However, it is at this point in the cattle cycle 
that consumers begin to be heard as they complain about high beef prices. 
In recent years consumers have had increasing influence in determining 
agricultural policy. Because of this increased influence, the Nixon 
Administration suspended the beef import quota in 1973 and the Carter 
Administration is threatening to increase the quota for 1979 in an 
attempt to increase beef supply and reduce prices. However, it is 
important to consider the impact this would have on the livestock sector 
in a time when cattle producers need the incentive to continue herd 
rebuilding. One of the purposes of this study is to analyze the impact 
upon the livestock meat sector of increasing the beef import quota in 
an attempt to halt the rapid increases in the retail price of beef. 
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Obj actives 
A major purpose of this study is to create an econometric simulation 
model of the U.S. livestock and poultry meat sector and to link the model 
with an updated and revised version of the crop market sector of the 
National Agricultural Simulation Model of the Center for Agricultural 
and Rural Development [29, 30] and to use the combined model to analyze 
the impacts upon the livestock sector of various grain and livestock 
policy alternatives. 
The specific objectives are to: a) Create an econometric simula­
tion model of the U.S. livestock and poultry sector with competitive 
linkages among the commodities; b) Link the livestock model with an up­
dated and revised version of the CARD crop market model; c) Analyze the 
impacts on the livestock sector of supporting crop prices at parity 
levels; d) Analyze the impacts on the livestock sector of increasing 
beef imports above trend levels; e) Point out changes in the crop sector 
which are important in explaining the policy impacts upon the livestock 
sector. 
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CHAPTER II 
THE LIVESTOCK MODEL STRUCTURE AND 
STATISTICAL CONSIDERATIONS 
To accomplish the first objective of this study, a five-commodity 
econometric model of the U.S. livestock sector is constructed. This 
section includes a general overview of the livestock model. The model 
structure is presented along with important statistical considerations. 
The Model Structure 
The livestock model includes beef, pork, lamb, chicken and turkey 
submodels. Each submodel contains seven equations. These equations 
explain current production, inventories (end-of-year commodity stocks), 
2 
civilian consumption, retail prices, farm-retail margins, farm prices, 
and cash receipts. The production, inventory, retail price, farm-retail 
margin, and cash receipts equations are estimated econometrically while 
the civilian consumption and farm price variables are determined by 
identities which complete the model structure. 
The 35 equations are structured into a block recursive framework. 
A block recursive model is composed of equations which can be classified 
into groups. The equations within any group are determined simultaneously 
while equations across groups are determined recursively. A system of 
equations or groups of equations is recursive if the equations or groups 
of equations can be determined sequentially [26, p. 270]. 
2 
Farm price is used to refer to gross farm value for beef, pork, and 
lamb and farm value for chicken and turkey. These are the prices received 
by farmers for a quantity of live animal or bird equivalent to one pound 
sold at the retail level. 
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The production, inventory, civilian consumption, and retail price 
equations form a recursive system. Meat production is determined first, 
based upon exogenous variables and lagged prices. The inventory equation 
is then determined with current production as an explanatory variable. 
Both current production and current inventory help determine civilian 
consumption. Once civilian consumption is determined, it is used as an 
explanatory variable in the retail price equation. 
The farm-retail margin and the farm price equations foirm a simulta­
neous block. The farm-retail margin equation contains current farm 
price and the farm price identity contains current farm-retail margin. 
This simultaneous block is recursive with the retail price equation and 
the cash receipts equation. Cash receipts can be determined only after 
the simultaneous equations have been solved which, in turn, can be solved 
only after the retail price equation has been solved. Hence, the model 
is block recursive. 
Figure 1 is a schematic diagram of the beef submodel. It provides 
a visual example of the linkages among the variables within each of the 
five commodity submodels. Linkages among the submodels are also indicated. 
Tables 2 through 7, which are presented in a later section, contain defini­
tions of the variables used in figure 1. 
Statistical Considerations 
The model presented in this study is composed of variables whose 
values are determined by the solution of the model. These variables are 
called endogenous variables or jointly dependent variables. They are the 
unknowns for which the model is solved. It is also composed of exogenous 
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Figure 1. Schematic diagram of the beef submodel. 
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and lagged endogenous variables which are called predetermined variables. 
The values of the exogenous variables are given and known before the 
model is solved. Lagged endogenous variables are endogenous variables 
whose values are determined by the solution of the model in a preceding 
time period. In some cases, a current endogenous variable also can be 
classified as a predetermined variable in relation to another endogenous 
variable if its solution is derived entirely within another portion of 
the model [37, pp. 460-61]. The relationships among the variables of the 
model are estimated by econometric methods described later in this section. 
General structural form 
In order for a unique model solution to exist, the structural form 
of a model must contain as many relationships as there are endogenous 
variables. That is, there must be as many equations as unknowns in the 
model. As described by Kmenta [20, p. 534], the general structural 
form of an equation system with G equations, G endogenous variables, and 
K predetermined variables can be expressed as follows: 
By^ + rxj. = u t' 
where 
y. = 'It 
'2t 
'Gt (Gxl) 
(t = 1, 2, ..., T) 
It 
^2t 
^t 
u_ = 
(Kxl) 
It 
2t 
u Gt (Gxl) 
(1) 
and y^ is a vector of the t-th observations on the jointly dependent 
variables; x^ is a vector of the t-th observations on the predetermined 
variables; u^ is a vector of the disturbances for the t-th period; and 
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r = '11 
^21 
' 12  
^22 
'IK 
^2K 
^G1 ^G2 (GxK) 
is a matrix of the coefficients of the predetermined variables. 
The B matrix represents the coefficients of the jointly dependent 
variables. It is used to distinguish between the various types of model 
structures. A triangular B matrix such as 
B = 
g,, 0 ... 0 
%!1 922. ! (2) 
"G1 ••* ^GG 
is associated with a recursive system while a block-recursive system is 
represented by 
B = 
B^lO ••• 0 
B 22. 
B, 
(3) 
'R1 "RR 
where the B's are matrices of given dimensions and there are R blocks of 
jointly determined endogenous variables. The equations within each block 
are simultaneously determined while the equations across block are recur­
sive. A simultaneous structure is represented by a B matrix which 
contains non-zero elements on both sides of the diagonal. 
If the model is identified, the reduced form equations of the model 
structure can be derived directly from the structural equations repre­
sented by equation 1. The reduced form model is expressed as follows: 
-1 -1 y^ = -B rx^ + B u^ . (4) 
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Estimation procedures 
The econometric techniques used to estimate the structural equation 
of the livestock model are: ordinary least squares (OLS), autoregressive 
least squares (ALS), two-stage least squares (2SLS), and autoregressive 
two-stage least squares (A2SLS). In addition to these techniques, three-
stage least squares (3SLS), and autoregressive least squares (A3SLS) are 
used in the estimation of some of the equations of the crop market model 
which is presented in Appendix D. Annual time series data are used to 
estimate the structural equations of the livestock model. Data are 
gathered for a 24-year period from 1953 through 1976 for most variables. 
Shorter sample periods are used for some variables because of insufficient 
data. The lamb farm price and farm-retail margin series include 23 years 
from 1953 through 1975. Turkey farm price and farm-retail margin cover 
the period from 1956 through 1975. The estimation method chosen for any 
particular equation depends upon the assumptions about the structural 
equation disturbances and upon the model structure as represented by the 
B matrix. 
The assumptions about the structural disturbances include those of 
the classical normal linear regression model which are [20, p. 535]: 
u^ = N(0, Z), (5) 
E(Ut Ug) =0, t, s, = 1, 2, ..., T, (6) 
t f s, 
where E is the variance-covariance matrix of the structural disturbances. 
Assumption 5 states that the mean of the disturbance of each equa­
tion is zero. It also assumes the variance-covariance matrix of the 
structural disturbances is E. Notice that it is not assumed that E is 
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diagonal. Therefore assumption 5 allows the structural disturbances to 
be correlated across equations. 
Assumption 6 rules out the presence of autocorrelation. The dis­
turbance of any particular relationship in the system is not correlated 
from one time period to the next. 
Two additional assumptions are found in Goldberger [12, p. 300]. 
The covariance matrix of the predetermined variables is nonsingular and 
any dependence among the predetermined variables is sufficiently weak 
that 
T 
^ *t^t 
plim t=l = Z , (7) 
T ™ 
where is the covariance matrix of the predetermined variables. 
Assumption 7 is necessary in order for estimates of the regression 
model parameters to exist. 
Z XU: (8) 
plim t=l = 0. 
This assumption suggests that predetermined variables are not corre­
lated with the structural disturbances. 
The estimation procedures which are discussed below are based on 
variation in the above assumption. 
Ordinary least squares Ordinary least squares (OLS) generally 
gives inconsistent estimates of the parameters of a system of equations 
if 5-8 are assumed. Assumption 5 places no restrictions on Z which allows 
the disturbances across equations to be correlated. Under these condi­
tions, if a current endogenous variable occurs on the right-hand-side of a 
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relationship, it will be correlated with the disturbance in that equation. 
This is the property of Z which causes OLS to produce inconsistent esti­
mators -
The problem with using OLS to estimate the structural parameters of 
a system can be further explained by a simple recursive two-equation 
system. 
+ U^, (9) 
Yg = Y^Y2 + Xgbg + Dg, (10) 
where and Y^ are jointly dependent variables, and are disturb­
ances, and are predetermined variables, and b^, b^ and are 
parameters to be estimated. If and are positively correlated then 
an increase in causes Y^ to increase. At the same time it causes 
to increase. Hence, Y^ and are correlated rendering OLS inappropriate 
in the estimation of equation 10. 
If, however, the B matrix of endogenous parameters is triangular 
indicating a recursive model structure and I is diagonal, (U^ and of 
equations 9 and 10 are uncorrelated) then OLS yields consistent estimators. 
Under these assumptions, no endogenous variable found on the right-hand-
side of an equation will be correlated with the error term in that 
equation. 
Not only are consistent parameter estimates obtained by OLS but the 
estimators are efficient which means they have the least possible vari­
ance. The proof of obtaining consistent and efficient parameter estimates 
from OLS for a recursive model structure with a diagonal Z matrix is 
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found in Johnston [19, pp. 377-78] and Kmenta [20, pp. 585-86]. 
In general, the livestock model is recursive in structure with the 
exception of some simultaneous blocks of equations. Ordinary least 
squares is used to estimate the parameters of those recursive equations 
for which a lack of correlation is found between right-hand-side endoge­
nous variables and the equation's structural disturbance. 
Tests are performed on recursive equations which include a right-
hand—side current endogenous variable. In most cases, the test consists 
of reestimating an equation with an additional variable- The new variable 
is the estimated residual from the equation which determined the right-
hand-side endogenous variable previously in the model. A two-tailed 
t-test is performed on the coefficient of the estimated residual. If the 
coefficient for the estimated residual is nonsignificant at the 5 percent 
level, the disturbances are assumed to be uncorrelated and OLS is used as 
the estimation technique for that particular equation. The computer 
algorithm used to estimate the OLS equations is found in Ray [28]. 
A brief proof of the validity of the test mentioned above is now 
presented. Suppose we have the two-equation model represented by 
equations 9 and 10. The OLS residual for equation 9 is: 
= (I - ^Xp 
= - X^(X£X^)-1X£YJ_ = - Y^. 
(11) 
Substituting X^b^ + from equation 9 into equation 11 gives 
= (I - X^(X^X^)"^X£) U^. (12) 
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From equation 12 we see that is a linear combination of U^. Therefore, 
if the covariance of and Ug equals zero then the covariance of and 
equals zero because is a linear transformation of TJ^. This also 
implies that the expected value of the regression coefficient for (6^) 
in equation 13 is zero. 
Yg = Vl + V2 + ^ 2^2 + ^ 2- (13) 
Therefore a t-statistic for 6^ is a test of the hypothesis that and 
are uncorrelated. 
If more than one current endogenous variable is found on the right-
hand-side of an equation then both estimated residuals from the previous 
equations are included in the equation. An F-test is performed on the 
coefficients. If the F-test indicates nonsignificance then it is assumed 
that the residuals of the three equations are uncorrelated and again 
OLS is used to estimate the equation. 
If a right-hand-side endogenous variable is found to be uncorrelated 
with the equation disturbance then it can be treated as predetermined in 
the equation [37, pp. 460-61]. If the above test is performed from one 
equation to the next in the recursive structure and no significance is 
found, then each equation can be thought of as an entity in and of itself, 
apart from the system. In this case each and every equation of a recur­
sive system can be estimated separately by OLS. 
However, if in the course of testing for correlated errors signif­
icance is found the two equations should be treated together as a system 
and the test described above breaks down for succeeding equations in the 
recursive structure. Succeeding equations are tested by a similar method 
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suggested by Fuller [7, pp. 57-58] which accounts for the variables from 
the preceding equations of the system. The test is performed in two 
stages. The first stage estimates the reduced form equation of all 
endogenous variables which occur on the right-hand-side of the equation. 
These reduced form equations are estimated by regressing each right-hand-
side endogenous va :iable on all of the predetermined variables of the 
system. Any equations which were previously determined not to have 
correlated errors are not included in the system. The second stage is to 
estimate the particular structural equation by including an additional 
set of variables. The new variables are the reduced form residuals of 
the right-hand-side endogenous variables derived from the estimated 
equations in stage one. An F-test is then performed on the coefficients 
of these estimated residuals. If the test is significant the particular 
equation is included in the system and is estimated by a systems method 
discussed later. If the coefficients of the estimated residuals are non­
significant, it is assumed that the error in the equation is not 
correlated with the errors of the equations in the system and OLS is 
used to estimate the equation in the absence of autocorrelation. 
Autoregressive least squares Autoregressive least squares (ALS) 
is the estimation technique used for those recursive equations which are 
determined not to have right-hand-side endogenous variables correlated 
with their disturbances but which violate assumption 6. Violation of 
assumption 6 indicates autocorrelation among time periods for the 
structural disturbance of a particular equation. 
Even if autocorrelation is present OLS gives unbiased and consistent 
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estimates of the structural parameters if all the other assumptions of 
the OLS procedure hold. However, the estimates are not efficient- That 
is, they do not have the minimum possible variance. As a result, tests 
of significance are biased because estimated variances are biased. 
Tests of hypotheses are unreliable causing the acceptance of results 
which are possibly incorrect [20, pp. 273-282]. 
The equations in this study are estimated with lagged dependent 
variables in many instances. Fuller and Martin [10] suggest that lagged 
dependent variables complicate matters when autocorrelation exists by 
producing biased as well as inefficient estimators. Also, standard tests 
for autocorrelation are biased toward indicating no autocorrelation. 
The equations which satisfy the assumptions for the OLS procedure, 
except for 6, are estimated by a procedure described by Ray [27, pp. 72-
78]. This procedure is called autoregressive least squares. It is a 
special case of modified Gauss-Newton nonlinear least squares which pro­
vides consistent and asymptotically normal estimates. The procedure 
minimizes the residual sum of squares through an iterative process. 
Starting values for the autoregressive parameter and the regression 
coefficients are obtained from OLS estimates and fed into the procedure. 
Each successive iteration reestimates these parameters such that the sum 
of square residual is reduced. Iterations continue until the estimated 
parameters of the equation change by only a very small amount. When 
almost no change in the estimated parameters occurs, the estimated coeffi­
cients of the final iteration are the maximum likelihood estimators. The 
procedures for using ALS for equations with and without lagged dependent 
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variables are found in Ray [28]. 
The criteria for estimation with OLS or ALS are mentioned below. 
Each recursive equation which satisfies the assumptions for OLS is first 
estimated with OLS. Each of the equations which in addition has a lagged 
dependent variable is estimated with ALS- If the estimated autoregres-
sive parameter is found to be nonsignificant, no autocorrelation is 
assumed and the OLS equation is used. If the autoregressive parameter 
is significant, the ALS equation is used. Those equations without a 
lagged dependent variable are estimated with ALS if the Durbin-Watson 
Statistic indicates possible autocorrelation. If the estimated auto­
regressive parameter is significant, the ALS equation is used, otherwise 
the OLS equation is used. 
Two-stage least squares Two-stage least squares (2SLS) is a 
procedure which provides both consistent and efficient parameter estimates 
if E of 5 is diagonal, (disturbances across equations are not correlated), 
if the B matrix has elements on both sides of the diagonal (a simulta­
neous system), and if assumptions 6 through 8 hold. Based upon these 
assumptions the right-hand-side endogenous variables of an equation will 
be correlated with the disturbance term of that equation even though it is 
assumed the across equation disturbances are uncorrelated [26, pp. 267-68]. 
The derivation of the 2SLS estimators can be found in Johnston [19, 
pp. 380-84]. The estimation of the 2SLS equations is performed with 
SAS-76 [3]. 
The only equations which fall into this category are some of the 
farm-retail margin equations of the livestock model. The farm-retail 
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margin equation within a particular submodel forms a simultaneous block 
with the farm price identity. Therefore, the current farm price is 
correlated with the disturbance in the farm-retail margin equation. 
Autoregressive two-stage least squares If all of the other 
assumptions relating to 2SLS are met except for assumption 6, then auto-
regressive two-stage least squares (A2SLS) should be used to arrive at 
consistent and efficient estimates of the parameters. 
A procedure suggested by Fuller [8] for A2SLS provides consistent 
and quite efficient parameter estimates. The steps of the procedure 
using SAS-76 are as follows: 
1- Estimate the equation by 2SLS treating the lagged endogenous 
variables as endogenous and using only exogenous variables as 
predetermined variables. 
2. Use the estimated residuals (U's) calculated from the estimated 
equation of step 1 in ADTOREG to obtain a first estimate of the 
autoregressive parameter (p^) by regressing the U's on a column 
of ones. Transform all variables in the system using p^. 
3. Take the transformed data into SYSREG and add U^ ^ to the model. 
t—1 
Estimate the augmented model by 2SLS using the transformed data 
and including the transformed lagged dependent variables as 
predetermined rather than endogenous variables. 
The coefficient for U^_^ is called Ap and is added to p^ to obtain 
an estimate of the autoregressive parameter (p). 
This procedure is used to estimate only four equations in the live­
stock model. However, the estimated autoregressive parameter is 
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nonsignificant in each of the four farm-retail margin equations. There­
fore, the 2SLS equations are used. 
Three-stage least squares If assumptions 5-8 hold for the system 
with Z containing nonzero elements on both sides of the diagonal, then 
2SLS gives consistent estimates. However, these estimates are not 
efficient. Three-stage least squares (3SLS) provides efficient estimators 
of the parameters because generalized least squares which uses an estimate 
of Z to reduce the variance of the parameter estimates is applied as a 
third stage. 3SLS is used to estimate those recursive equations which 
have current endogenous variables on the right-hand-side, which are 
determined to be correlated with the disturbance term of the equation. 
This condition only occurs when errors across equations are correlated. 
Those recursive equations which have disturbances which have been 
determined not to be correlated with disturbances of other equations are 
estimated by OLS. However, if testing indicates correlation of disturb­
ances across equations, 3SLS is used to obtain both consistent and 
efficient estimates [26, pp. 269, 282]. This estimation technique is not 
used for any of the equations of the livestock model because none of the 
recursive equations contain right-hand-side endogenous variables which 
are determined to be correlated with the equation disturbance. However, 
it is used to estimate some of the equations of the crop market model 
presented in Appendix D. 
Autoregressive three-stage least squares If all of the assumptions 
relating to 3SLS hold except for assumption 6 then autoregressive three-
stage least squares (A3SLS) gives more efficient parameter estimates 
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than does 3SLS. Also, if lagged dependent variables are included it 
gives consistent estimates. A detailed description of the A3SLS 
estimation procedure is found in Wang and Fuller [92, pp. 9-11]. The 
steps are outlined as follows: 
1. Estimate each equation in the system with 2SLS treating 
lagged endogenous variables as predetermined variables. 
2. Take the U's from each equation into AUTOREG and calculate 
for each equation. Transform the data in each equation 
by the calculated for that equation. 
3. Take the transformed data into SYSREG and add the U ,'s 
t—1 
to the system. Estimate the augmented model by 3SLS using 
the transformed data and including the transformed lagged 
endogenous variables as predetermined rather than endogenous 
variables. 
The coefficient of ^ is added to to arrive at p for a 
particular equation in the system. 
Each group of equations which is estimated by 3SLS is also estimated 
by A3SLS. If none of the p's is significant, the 3SLS equations are 
used in the model. If all of the p's are significant, che A3SLS 
equations are used. The system is reestimated if some of the p's are 
nonsignificant assuming the p's for those equations are zero. In the 
models presented in this study none of the p's is significant. There­
fore, the A3SLS equations are not used. 
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CHAPTER III 
LIVESTOCK MODEL EQUATIONS 
A more detailed exam'nation of the livestock model equations is 
presented in this section. The equations are presented in the same 
sequential order in which they occur in the computer simulation model. 
Production 
The production equations are presented in this section. The 
theoretical considerations for a general meat production equation are 
developed first, followed by the empirical results for each submodel 
commodity. The variables used in the production equations along with 
definitions are presented in Table 2. Accompanying data sources are 
found in Appendix A. 
General equation structure 
The theoretical model assumed for the production equations is 
similar to that suggested by Nerlove [24]. It is assumed that farmers 
have static expectations and that they base current production plans 
on past prices. Hence, the long-run supply equation can be written as, 
i-EPROD^ = a + a *i-FP^ , + a_*i-FC^ , + a_*PFDUM + a,*T + U , (14) 
toi t—1 /L t—i j 4 t 
where i-EPROD is the long-run equilibrium level of meat production of 
the ith commodity, the ,i's are parameters, U is a disturbance term, and 
all other variables are as defined in Table 2. 
The time trend is not assumed to be a proxy for technological change 
alone. It represents variations in meat production due to variables not 
included explicitly in the equation but which have caused production to 
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Table 2. Definitions of variables used in the livestock and poultry-
production equations® 
Variable Definition 
i-PROD Production in millions of pounds of carcass or ready-
to-cook weight meat for the ith commodity where i=B 
(beef), P(pork), L(lamb and mutton), C(chicken), and 
T(turkey) 
i-FP Farm price in cents per pound, which is gross farm 
value for beef (choice), pork and lamb (choice), 
and farm value for chicken and turkey, deflated by 
the index of prices paid by farmers with 1967=100.'' 
i-FC Feed cost per 100 pounds, which is a weighted average 
feed grain and soybean price per hundred pounds of 
feed for the ith commodity (i=B,P,L,C, and T) deflated 
by the index of prices paid by farmers with 1967=100.^ 
^Refer to Appendix A for the sources of data used to estimate the 
livestock model equations. 
^Throughout this report quantities of beef, pork and lamb and 
mutton are in carcass weight, while quantities of chicken and turkey 
are in ready-to-cook weight. 
^The index of prices paid by farmers is used as a deflation factor 
in the production equations to represent the decline in the purchasing 
power of farm income. 
^Refer to Appendix B for further explanation of the derivation of 
the feed cost variables. 
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Table 2. Continued 
Variable Definition 
(MA.2) A two-year equally-weighted moving average of the 
accompanying variable. 
(MA3) A three-year equally-weighted moving average of the 
accompanying variable. 
RFC An index of range feed conditions in 17 western states, 
RFC ranges from 49 or below indicating very bad to 
100 and over indicating excellent range feed conditions. 
PFDUM A dummy variable with 1973=1 and 0 otherwise to 
account for the effect of the price freeze in 1973. 
T A time trend with 1953=1, 1954=2, 1955=3, ..., 1976=24. 
LNT Natural log of T. 
TIN Inverse of T with 1953=1, 1954=1/2, 1955=1/3, ..., 
1976=1/24. 
T-INV End-of-year stocks of turkey in millions of pounds of 
ready-to-cook bird. 
t Current year. 
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increase or decrease over time. 
The relationships between actual and long-run equilibrium production 
is assumed to be, 
i-PROD^ - i-PROD^ , = X[i-EPROD^ - i-PROD^ (15) 
t C—1 t L—J. 
where A (the coefficient of adjustment) is the portion of the gap between 
current long-run equilibrium production and the previous year's actual 
production which is closed in one year. Neither equation 14 nor equation 
15 can be estimated directly because i-EPROD^ is unobservable. 
Substituting equation 14 into equation 15 and solving for i-PROD^ results 
in the following equation which can be estimated, 
i-PROD^ = a X + a,X*i-FP^ , + a_X*i-FC_ ^ + a-X*PFDUM 
to 1 t-1 2 t-1 3 
+ a^X*T + (1-X)*i-PR0D^ ^ + U^, (16) 
where all symbols are as defined earlier. 
Variations of the production equation proposed above are estimated 
for each of the five commodity subsectors. Moving averages of i-FP and 
i-FC are used in many cases. The biological and cyclical nature of the 
various livestock and poultry industries encourages farmers to use their 
experiences for several past periods directly in determining production 
plans. 
The theory of the firm suggests that the sign of a^ should be 
positive while the sign of a^ should be negative. The coefficient for 
PFDUM is expected to be negative and the coefficient for i-PROD , , to 
t—1 
be positive, while the coefficient for time could have either sign. 
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The final results of the production equations are presented in the 
following sections. Each estimated equation is presented along with 
3 
t-statistics in parentheses below the coefficients. The coefficient of 
2 determination (R ), mean square error (MSE), Durbin-Watson statistic (DW) 
and method of estimation (OLS, ALS or 2SLS) are also given. 
To conserve space and to avoid repetition, the analysis of the 
coefficients is presented without making reference to the ceteris 
paribus assumption unless otherwise indicated. 
Beef production 
B-PROD = 13317.0781 + 5A.7070*B-FP(MA3)^ ,/B-FC(MA3)^_, 
(1.730) ^ ^ 
- 172.8341*RFC - 2633.0070*TIN 
(5.268) ^ (1.848) 
- 1261.2200*PFDI]M + .9755*B-PROD (17) 
(2.543) (24.844) ^ ^ 
OLS, R^ = .9909, MSE = 185850.3934, DW = 1.8202. 
The positive coefficient for the ratio of B-FP (MA.3) ^ ^ to B-FC 
(MA3)j._2 is theoretically correct. The positive sign indicates that a 
change in B-??(MA3)^_^ causes beef production to change in the same 
direction and a change in B-FC(MA3)^ ^ causes beef production to change 
in the opposite direction. The t-statistic of 1.730 indicates signif­
icance at the 10 percent level. Other specifications of these price 
3 
The significance of the coefficients throughout this paper is 
evaluated based upon t-statistics. A one-tailed test is used for all 
coefficients for which economic theory dictates a specific sign. A one-
tailed test is acceptable because theoretically incorrect signs are not 
accepted regardless of the size of the t-statistic. A two-tailed test 
is used for those coefficients for which economic theory dictates no 
specific sign. 
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variables led to nonsignificance or incorrect signs. The specification 
presented here provided the most satisfactory statistical results and 
improved the simulation results. 
The range feed condition index explains some of the variability in 
beef production due to weather. The negative sign is consistent with 
economic theory. As range feed conditions deteriorate the index of 
range feed conditions decreases. Range feed becomes a more scarce com­
modity. Farmers react by reducing their herd sizes. Larger proportions 
of young animals are sold for slaughter causing beef production in 
pounds of meat to increase. Hence, a negative relationship prevails. A 
decrease (increase) in RFC^ by one point causes beef production to 
increase (decrease) by 172.8 million pounds. The coefficient is 
significant at the 1 percent level. 
The inverse of time is the time variable used. It indicates that 
beef production increases at a decreasing rate over time. Again, time 
inverse is not a proxy for technological change but including it in the 
equation provides more accurate estimates of the other coefficients in 
the sense that more of the total variability in beef production is 
explained. The coefficient is significant at the 10 percent level. 
A price freeze was placed on beef from March 29 to September 10, 
1973 by executive order [73, p. 7]. As a result, farmers reduced the 
sales of their cattle for slaughter in anticipation of increased prices 
when the price freeze ended. Thus, beef production declined in that 
year. As can be seen, the price freeze caused a decrease in beef produc­
tion of 1261.22 million pounds in 1973. This variable is significant at 
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the 5 percent level. 
The coefficient for lagged beef production is highly significant 
and has a value of .98. The estimated coefficient of adjustment is 
A 
.02. The low level of X indicates that the beef subsector is slow to 
adjust to changes in prices or other influences which move it away 
from long-run equilibrium production. 
The independent variables explain virtually all of the variation 
2 in beef production as indicated by the R of .9909. 
Pork production 
P-PROD = 2554.6797 + 97.0674*P-FP ^ - 1390.6426*P-FC , 
^ (3.989) (4.070) 
- 1690.7600*PFDUM + .8025*P-PROD , (18) 
(2.376) (5.853) ^ ^ 
OLS, R = .7815, MSB = 390885.2745, DW = 2.0737. 
The coefficient for P-FP^_^ is significant at the 1 percent level. 
The positive sign is theoretically correct and the coefficient predicts 
that pork production increases by 97.1 million pounds if P-FP^_^ increases 
by 1 cent per pound. 
P-FC^_^ also has a coefficient which is significant at the 1 percent 
level and its sign is theoretically correct. A decrease in pork produc­
tion by 1390.6 million pounds is associated with an increase in P-FC^ ^  
by one dollar per hundred pounds. 
A price freeze was placed on pork from March 29 through August, 1973 
^The estimated coefficient of adjustment is obtained by subtracting 
the estimated coefficient for the lagged dependent variable from 1. 
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[73, p. 7]- The PFDUM variable indicates that pork production was 
reduced by 1690.8 million pounds in 1973 from what it would have been 
without the price freeze. Based on a one-tailed test, the coefficient 
is significant at the 5 percent level. 
The coefficient for lagged pork production yields an estimated 
coefficient of adjustment of .20. The size of the estimated X suggests 
that the pork subsector adjusts more rapidly to long-run equilibrium 
production than does the beef subsector. This result is expected 
because of the shorter life cycle for hogs and because hogs are bred 
year round. The coefficient for P-PROD^_^ is significant at the 1 percent 
level. 
2 
The R indicates that 78.15 percent of the variability in pork 
production is explained by the independent variables. This is lower than 
for any of the other subsector production equations. Nevertheless, an 
2 
R of .7815 can be accepted when considered along with the significance 
of the coefficients of the independent variables. Although there are 
other influences not accounted for, the reliability of the variables 
included is high. 
Lamb production 
OLS, R^ = .9572, MSE = 808.7077, DW = 1.3252. 
The ratio of L-FP(MA3)^_^ to L-FC(MA3)^_j^ has an estimated coeffi­
cient of 95.9. It is significant at the 5 percent level. Both time and 
L-PROD = 56.0480 + 95.9382*L-FP(MA3) 
(2.284) 
t-l / L-FC(MA3)t_i 
- 6.4792*T + .8401*L-PR0D ^, 
(3.251) (8.310) 
(19) 
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lagged production are significant at the 1 percent level. 
The estimated coefficient of adjustment for lamb and mutton produc­
tion of .16 is higher than for beef but lower than for pork. This 
result is expected because the life cycle for sheep is longer than for 
hogs and shorter than for beef animals. 
Practically all of the variability in lamb and mutton production 
(95.72 percent) is explained by the independent variables. The Durbin-
Watson statistic is within the inconclusive region at the 5 percent 
level of significance. However, as indicated in an earlier section, 
further analysis revealed no significant autocorrelation. 
Chicken production 
C-PROD = 2546.2349 + 40.8683*C-FP - 482.6930*C-FC 
(3.721) (6.052) 
+ 255.1748*T + .2333*C-PR0D (20) 
(6.932) (1.618) 
OLS, = .9950, MSE = 21318.9312, DW = 1.8543. 
The coefficient for lagged farm price of chicken is significant at 
the 1 percent level. A unit change in farm price brings about a change 
in the same direction of 40.9 million pounds of ready-to-cook chicken 
produced. 
The variable C-FC^ is used because of its one quarter lag from 
current chicken production. The one quarter lag exists because season 
average feed grain and soybean prices with seasons starting October 1 
and September 1, respectively, are used to form feed cost variables.^ 
^Refer to Appendix B for further explanation of the derivation of 
the feed cost variables. 
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The one quarter lag in feed costs is advantageous in the chicken produc­
tion equation because only seven to eight weeks are required to produce 
a 3.5 pound broiler [4, p. 7]. The broiler industry is able to respond 
rapidly to changes in prices because of the short production cycle of 
chickens as compared to cattle, hogs and sheep. 
A simultaneous approach was at first considered but statistical 
estimates yielded both theoretically incorrect signs for the current 
farm price and cost variables and nonsignificant coefficients. Results 
for C-FC^_^ also were unsatisfactory possibly because the lag of 15 
months was too long. Equation 20 was considered to represent both the 
practical and theoretical aspects of chicken production better than 
other specifications tried. 
The coefficient for C-FC^ is significant at the 1 percent level and 
indicated that chicken production decreases by 482.7 million pounds when 
C-FC^ increases by one dollar per hundred pounds. 
Chicken production is predicted to increase by 255.2 million pounds 
per year over the 1953-76 period. Costs of production have declined 
over time due to improved breeds, production techniques, and other tech­
nological advances. Because of these advances, production time required 
to obtain market weight has declined from 12 to 14 weeks in the early 
1950s to from 7 to 8 weeks at the present [4, p. 7]. These and other 
influences cause the coefficient for T to be significant at the 1 percent 
level. 
Based on a one-tailed test, lagged chicken production is significant 
at the 10 percent level. The estimated coefficient of adjustment is .77 
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which, as expected, is much larger than for beef, pork or lamb. Chicken 
production adjusts rapidly to equilibrium with 77 percent of the gap 
between lagged actual and long-run equilibrium production being filled 
within one year. 
The independent variables explain 99.50 percent of the variance in 
chicken production. 
Turkey production 
T-PROD = -738.1287 + 37.8253*T-FP _ / T-FC(MA2) 
(2.358) ^ ^ 
- 1.0016*T-INV + 440.4804*LNT + .6541*T-PR0D (21) 
(1.778) (2.410) (2.139) 
OLS, = .9329, MSE = 7159.9737, DW = 2.3180. 
The ratio of the farm price lagged one year to the two-year weighted 
average feed cost is significant at the 5 percent level. The price and 
cost variables in this ratio form prove to be more significant and 
provide a lower mean square error estimate for turkey production than do 
these same variables when entered into the equation separately. The 
ratio is also formed to conserve degrees of freedom because the equation 
is being estimated with only 19 observations. 
The two-year equally-weighted moving average of feed costs gives 
better statistical results than do either current feed costs or lagged 
feed costs. Three to five more months are required to produce a turkey 
to market weight, as compared to a broiler [34, p. 7]. The feed cost 
variable expressed in the above manner takes into account the longer 
production period required for turkeys. 
Turkey consumption is seasonal in nature. Consequently, the 
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quantity of turkey in cold storage increases in the early fall in 
preparation for the holidays. Liquidation of cold storage begins with 
the holiday season and continues into the summer. Soliman [34, p. 7] 
hypothesized in his quarterly model that producers make plans for 
future production based upon the quantity of turkey in cold storage. 
The variable T-INV^_^ is included in equation 8 to account for this 
possible phenomenon. It is hypothesized that when inventories in cold 
storage on December 31 are high, producers plan to produce less during 
the next year. The coefficient with a negative sign, significant at 
the 5 percent level, seems to confirm this hypothesis. 
The coefficients for LNT and T-PROD^_^ are both significant at the 
5 percent level. The coefficient of adjustment, .35, is smaller than 
for chicken but larger than for beef, pork, and lamb and mutton produc­
tion. The independent variables explain 93.29 percent of the variance 
in turkey production. 
Inventory 
The inventory equations for the five livestock and poultry sub­
models are presented in this section. Table 3 contains definitions of 
the variables used in these equations. The theoretical basis behind 
the estimation of the inventory equations is developed, followed by the 
presentation of the estimated equations. 
General equation structure 
The end-of-year stock of meat is equal to the quantity supplied 
(beginning stock plus production plus imports) throughout the year minus 
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Table 3. Definitions of variables used in the livestock and poultry 
inventory equations^ 
Variable Definition 
i-INV End-of-year stocks of the ith connnodity in millions 
of pounds of carcass weight for beef (B), pork (P), 
and lamb and mutton (L), and ready-to-cook weight for 
chicken (C) and turkey (T). 
i-PROD Production in millions of pounds of carcass or ready-
to-cook weight meat for the ith commodity (i=B,P,L,C, 
and T). 
PLCT-PROD The sum of the production of pork, lamb and mutton. 
chicken, and turkey in millions of pounds. 
BLCT-PROD The sum of the production of beef, lamb and mutton. 
chicken, and turkey in millions of pounds. 
BPCT-PROD The sum of the production of beef, pork, chicken, and 
turkey in millions of pounds. 
PFDUM A dummy variable with 1973=1 and 0 otherwise to 
account for the effects of the 1973 price freeze. 
T A time trend with 1953=1, 1954=2, 1955=3, ..., 1976=24. 
LNT Natural log of T. 
t Current year. 
^Refer to Appendix A for data sources. 
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the quantity consumed domestically and exported. An increase in produc­
tion, other things held constant, increases supply and hence end-of-year 
stocks also increase. Therefore, a positive relationship between current 
production and end-of-year stocks is expected to prevail. 
A great deal of competition exists among the five submodel commod­
ities. An increase in the production of one competing meat, other things 
held constant, causes prices of other competing meats to decline. Based 
on economic theory, a change in relative prices should cause substitution 
among competing commodities in consumption. In this case a decline in 
the relative prices of other meats would cause their consumption to 
increase and bring about a decrease in consumption of the meat in question 
causing inventories to increase, other things constant. Therefore, a 
positive relationship is hypothesized between the production of other meat 
and the end-of-year stock for a particular meat. 
Meat packers vary their inventories in anticipation of increased or 
decreased prices. The 1973 price freeze kept prices from increasing 
along the inflationary trend which prevailed at that time. Meat packers 
anticipated large price increases when the price freeze was lifted. As 
a consequence they accumulated larger-than-normal inventories, expecting 
to sell them at higher prices later. A dummy variable reflecting the 
price freeze is considered in the inventory equation. It is expected 
that the price freeze caused ending inventories to increase. 
Meat packers try to hold an equilibrium level of inventories for 
transactions and speculative purposes. They constantly try to reach and 
maintain that level of equilibrium. For this reason, lagged inventory 
is included as an explanatory variable. A negative sign indicates that 
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meat packers over adjust to equilibrium. If last year's inventory was 
low in relation to equilibrium, a negative sign indicates that this 
year's inventory will be high in relation to equilibrium. A positive 
sign indicates only a partial adjustment to equilibrium. 
The proposed model for the inventory equation is; 
i-INV. = a. + a *i-PROD^ + a«*Sl]M-PROD^ + a,*PFDDM + a,*T 
t U l  t  2  t  3  4  
+ ag*i-INV^_^ + U^, (22) 
where SUM-PROD is the sum of the production of meats other than for 
commodity i in millions of pounds of carcass and ready-to-cook weight, U 
is a disturbance term and all other variables are as defined in Table 3. 
Several variations of equation 22 were estimated for each submodel. 
Based upon several criteria, the final equations presented below were 
selected. The performance of the equation in the simulation model, the 
significance of the coefficients, the sign of the coefficients, and the 
size of the mean square error relative to those of other equations were 
several of the criteria considered. 
The inventory equations and related statistics are given in the 
following sections. The coefficients are analyzed without repeated 
reference to the fact that other variables are held constant. 
Beef inventory 
B-INV = - 277.9915 + .0252*B-PR0D + .0177*PLCT-PR0D. 
(4.561) ^ (2.694) ^ 
- 86.9550*LNT + 126.2508*PFDt3M - .2574*B-INV (23) 
(3.032) (4.067) (1.616) 
OLS, R^ = .9266, USE = 802.3171, DW = 1.8171. 
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Current beef production has the expected positive coefficient. The 
coefficient is significant at the 1 percent level and suggests that an 
increase in beef production by one million pounds is accompanied by an 
increase in beef inventory by 25,200 pounds. 
An increase in PLCT-PROD^ by one million pounds brings about an 
increase in beef inventory by 17,700 pounds. The coefficient is also 
significant at the 1 percent level. 
The coefficients for LNT and PEDUM are both significant at the 
1 percent level. The 1973 price freeze caused an increase in beef 
inventory by 126 million pounds as indicated by the coefficient of PEDUM. 
The negative coefficient for LNT suggests a decreasing trend in beef 
inventory. 
Although the coefficient for lagged inventory is nonsignificant, 
is retained because of increased accuracy of the simulation 
2 
results, an increased R , and a reduced mean square error. The negative 
coefficient suggests that meat packers over adjust to the equilibrium 
level of inventory. However, the nonsignificance of the coefficient 
might cause some to discount the implications of the negative sign. 
The equation explains 92.66 percent of the yearly variation in 
beef inventory. 
Pork inventory 
P-INV = - 161.2783 + .0506*P-PROD + .0191*BLCT-PROD 
(3.760) ^ (3.715) ^ 
- 274.9488*LNT + 64.0776*PFDUM - .2028*P-INV (24) 
(5.034) (1.361) (1.107) ^ 
OLS, R^ = .7056, MSB = 2008.6004, DW = 1.8127. 
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The coefficients for pork production, the sum of the production of 
other meats, and the log time trend are all significant at the 1 percent 
level. An increase in pork production of one million pounds brings 
about an increase in inventory by 50,600 pounds while an increase of 
one million pounds in the production of other meats causes pork 
inventory to increase by 19,100 pounds. The negative coefficient for 
LNT indicates a decreasing trend in inventory over time. 
The price freeze dummy variable is significant at the 10 percent 
level, and the coefficient indicates that the price freeze led to an 
increase in inventory by 64.1 million pounds. 
The coefficient for lagged inventory is nonsignificant at the 10 
percent level. However, lagged inventory is left in the equation 
2 because of improved simulation results and because the R and mean 
square error are substantially improved. 
2 
The R indicates that 70.56 percent of the variance in pork 
2 inventory is explained by the independent variables. The R for the 
pork inventory equation is lower than for any of the other inventory 
equations. 
Lamb inventory 
L-INV = - 60.7161 + .0498*L-PR0D + .0015*BPCT-PROD 
^ (5.463) ^ (4.762) ^ 
- 3.2665*LNT - .5172*L-INV , (25) 
(1.751) (2.672) t-1 
OLS, R^ = .7724, MSE = 3.1482, DW = 2.0581. 
Coefficients for both current lamb and mutton production and the sum 
of the production of other meats are significant at the 1 percent level. 
48 
These coefficients are both positive, suggesting that lamb and mutton. 
inventory increases with increased lamb and mutton production or 
increased production of other meats. 
The coefficient for LUT is significant at the 10 percent level and 
the coefficient for lagged inventory is significant at the 5 percent 
level. The negative coefficient for lagged inventory suggests that meat 
packers over adjust to the equilibrium level of inventory. 
The price freeze dummy variable was deleted from the final equation 
because of an incorrect sign and nonsignificant coefficient. 
The equation is generally acceptable. The coefficients retained are 
2 
all significant at acceptable levels. The R is higher than for the pork 
equation, but lower than for the beef and turkey equations. 
Chicken inventory 
Chicken end-of-year inventory is assumed to be exogenous. The 
variation in chicken inventory seems to be random. Many specifications 
of the hypothesized inventory equation were estimated. None of the 
2 
variables were found to be significant. The highest R obtained was 
.1713, which indicates that only 17.13 percent of the variation was 
explained. 
Turkey inventory 
T-INV = - 209.5561 + .3732*T-PROD - 18.4195*T 
(7.376) ^ (6.300) 
+ 49.3820*PFDUM + .5125*T-INV. ,, (26) 
(1.824) (4.648) =-1 
OLS, R^ = .8696, MSE = 619.4089, DW » 2.2782. 
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The coefficient for T-PROD^ which is significant at the 1 percent 
level, is large relative to the coefficient for current production in the 
other inventory equations. An increase in current turkey production by 
one million pounds brings about an increase in turkey inventory by 
373,200 pounds. This result is expected because of the seasonal nature 
of turkey consumption. The ratio of turkey inventory to turkey production 
is greater than the same ratio for any of the other commodities. The 
inventory-production ratio for turkey averages .143 over the sample period 
and for beef, pork, and lamb, respectively, it averages .015, .022, and 
.022. A larger portion of turkey production goes into cold storage, 
hence, a larger coefficient for current production results. 
The sum of the production of other meats was estimated with a non­
significant negative coefficient and was therefore deleted from the 
final equation. 
Lagged inventory, as opposed to the same variable in the other 
inventory equations, has a positive coefficient indicating partial adjust­
ment to equilibrium. The coefficient is significant at the 1 percent 
level. 
The independent variables explain 86.96 percent of the variance in 
turkey inventory. 
Civilian Consumption 
The civilian consumption identities are presented on the following 
pages. Included variables are defined in Table 4. An explanation of 
the general structure of the civilian consumption identity is presented, 
followed by the five submodel commodity identities. 
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Table 4. Definitions of the variables used in the livestock and poultry-
civilian consumption identities^ 
Variable Definition 
i-CCONS 
i-PROD 
i-IMP 
i-EXP 
i-NEXP 
i-MILCONS 
Civilian consumption in millions of pounds of carcass 
weight or ready-to-cook -weight meat for the ith 
commodity where i*B(beef, P(pork), L(lamb and mutton), 
C(chicken), and T(turkey). 
Production in millions of pounds of carcass weight or 
ready-to-cook weight meat for the ith commodity where 
i=B,P,L,C, and T. 
Imports in millions of pounds of carcass weight meat 
for i=B,P, and L. 
Exports in millions of pounds of carcass weight meat 
for i=B,P, and L. 
Net exports in millions of pounds of ready-to-cook 
meat for i=C and T. 
Military consumption in millions of pounds of carcass 
weight or ready-to-cook weight meat for the ith 
commodity where i»B,P,L,C, and T. 
Current year. 
^efer to Appendix A for data sources. 
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General equation structure 
Total civilian consumption for each subsector commodity is estimated 
by an identity. Civilian consumption is later used as an explanatory 
variable in the retail price equation which is discussed in the next 
section- Ending year inventory, exports, and military consumption are 
subtracted from production, imports, and beginning inventory to arrive 
at civilian consumption. Imports, exports and military consumption enter 
into the identities as exogenous variables while the other variables are 
current or predetermined endogenous variables. 
Beef civilian consumption 
B-CCONS^ = B-PROD^ + B-INV^ , + B-IMP^ - B-INV^ - B-EXP^ 
t t t—1 t t t 
- B-MILCONS^. (27) 
Pork civilian consumption 
P-CCONS^ = P-PROD^ + P-mV^ - + P-IMP^ - P-INV - P-EXP 
t t t—1 t t t 
- P-MILCONS^. (28) 
Lamb civilian consumption 
L-CCONS^ = L-PROD^ + L-IW , + L-IMP - L-INV - L-EXP 
t t t-1 t t t 
- L-MILCONS^. (29) 
Chicken civilian consumption 
C-CCONS^ = C-PROD^ + C-INV^ , - C-INV^ - C-NEXP 
t t t-i t t 
- C-MILCONS^. (30) 
52a 
Turkey civilian constnirptlon 
T-CCONS^ = T-PROD^ + T-INV^ , - T-INV^ - T-NEXP^ 
t t t-1 t t 
- T-MILCONS^. (31) 
Retail Price 
The retail price equations are presented below along with variable 
definitions (Table 5) and an explanation of theoretical considerations 
taken into account in the estimation of each of the five retail price 
equations. 
General equation structure 
The level of civilian consumption is predetermined in the context 
of the retail price equation of the model presented in this paper. This 
is true because production is determined by past prices and ending 
inventory is determined by variables such as production which are esti­
mated in earlier equations. The other variables such as exports which 
enter into the civilian consumption identity are assumed to be exogenous 
and therefore fixed at a given level for any particular year. Once 
production and inventory are known, civilian consumption is known. The 
quantities available for civilian consumption of a particular commodity 
and its substitutes are given and the retail price adjusts to clear the 
market. For this reason the retail price of a particular commodity is 
treated as the dependent variable with the quantity available for 
civilian consumption of that particular commodity and of its substitutes 
as independent variables. 
Personal disposable income and a time trend also are included as 
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Table 5. Definitions of variables used in the livestock and poultry 
retail price equations^^ 
Variable Definition 
i-PR 
i-CCONS 
INC 
LNT 
Retail price in cents per pound deflated by the 
Consumer Price Index with 1967=100 for the ith 
commodity where i=B (choice beef), P(pork), L(choice 
lamb), C(chicken), and T(turkey). 
Civilian consumption in millions of pounds of carcass 
weight or ready-to-cook weight meat for the ith 
commodity where i=B (beef), P(pork), Ldamb and 
mutton), C(chicken), and T(turkey). 
Personal disposable income in billions of dollars 
deflated by the Consumer Price Index with 1967=100. 
A time trend with 1953=1, 1954=2, 1955=3, ..., 
1976=24. 
Natural log of time. 
Current year. 
^efer to Appendix A for data sources. 
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explanatory variables. Personal disposable income is included to account 
for the increased purchasing power of the U.S. population over the sample 
period. The time trend accounts for variability in price caused by 
changes in consumer preferences as well as other unquantifiable influences 
which cause retail prices to increase or decrease over time. 
As in the production equation, it is assumed that total adjustment 
to long-run equilibrium might not occur within one year. Imperfect 
knowledge, habit persistance, and over-adjustment are several reasons 
for allowing for the possibility of imperfect adjustment. Retail price 
lagged one year thus is used as an independent variable. The coefficient 
of adjustment (X) can be obtained by subtracting the coefficient for the 
lagged dependent variable from one. 
The short-run price flexibility for an independent variable at the 
variable mean can be estimated by multiplying the coefficient for the 
independent variable by the ratio of the independent variable mean to 
the mean of the retail price. A price flexibility is defined as the 
percentage change in price for a 1 percent change in an independent 
variable, other variables held constant. It can be called the elasticity 
of price with respect to consumption or income. Price flexibilities are 
reported because retail price is the dependent variable. Elasticities 
of demand are more appropriate when consumption is the dependent variable 
[93, pp. 29-30]. The long-run price flexibility at the variable mean is 
derived by dividing the short-run price flexibility by the coefficient 
of adjustment. 
It is expected that the coefficient for the quantity available for 
54 
civilian consuiiq>tion for a particular commodity will be negative implying 
a negatively sloped demand curve. The coefficients for substitute com­
modities also are expected to be negative. An Increase in the quantity 
available for consumption of a substitute good should cause its price 
to decrease. A decrease in the price of a substitute causes a decrease 
in the demand for the specific good in question, i.e., shifts the demand 
curve to the left. This demand shift implies that the price will fall 
for a given quantity. Hence, the relationship between the quantity of a 
substitute good and the price of the good in question is negative. 
The coefficient for INC^ could be positive or negative depending 
upon whether the commodity is an inferior or normal good. It is expected 
that for the five livestock and poultry commodities considered, the sign 
will be positive. A negative sign is possible, however. 
Several retail price equations were estimated for each subsector 
commodity. Where incorrect signs were found certain variables were 
eliminated. Some variables were deleted if they were significant at only 
a very large probability level. However, some of these variables were 
not deleted if their signs were theoretically correct to allow linkage 
among subsectors. 
The final retail price equations are presented below along with 
relevant statistics. Again, the coefficients are analyzed with ceteris 
paribus implicitly assumed. Also, all price flexibilities reported are 
calculated at the variable means. 
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Beef retail price 
B-KP = 111.9256 - .0066*B-CC0NS - .0003*P-CCONS 
(10.349) ^ (.615) ^ 
+ .1104*INC + 2.4529*T + .1945*B-RP. ,, (32) 
(4.076) ^  (3.990) (1.980) 
OLS, = .9100, MSB = 3.0868, DW = 2.0125. 
The independent variables of equation 32 explain 91 percent of the 
variance in the retail price of beef. Beef consumption, income, and 
time have coefficients which are significant at the 1 percent probability 
level. The coefficient for B-RP^_^ is significant at the 10 percent 
level and the coefficient for pork consumption is nonsignificant at the 
10 percent level. 
The estimated coefficient of adjustment is obtained by subtracting 
the coefficient for lagged retail price from one. In this case it is 
.81. The short-run price flexibility of B-CCONS^ is - 1.45 and in the 
long-run it is - 1.79. Hence, an increase in the quantity available for 
civilian consumption by 10 percent in the short-run is predicted to be 
accompanied by a decrease in the beef retail price by 14.5 percent while 
in the long-run retail price is predicted to decrease by 17.9 percent. 
A price flexibility which is higher in the long-irun than in the 
short-run indicates that beef price is more responsive to changes in 
quantity in the long-run than in the short-run. Fuller and Ladd [9, 
p. 802] obtained similar results in their estimated retail price equa­
tions for beef and pork. These results would seem to contradict the 
usual argument which compare short-run and long-run demand curves. A 
possible explanation is that consumers over-react to changes in relative 
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prices. Â knowledge of the cyclical patterns of conn&odities such as 
beef might lead consumers to over-adjust in the short-run. It is well 
known that beef prices follow cyclical patterns. Therefore, it is 
conceivable that when beef prices are low relative to prices of sub­
stitutes, consumers might consume more beef than they would if they 
knew that the current low relative price were to continue over many 
years. Higji beef prices might encourage consumers to consume less in 
anticipation of lower future prices than they would if they knew that 
the current high relative price of beef were to prevail in the future. 
Pork consumption is retained, though nonsignificant, to allow a 
direct link between beef retail price and other commodities. Low cross-
price flexibilities of -.04 in the short-run and -.05 in the long-run 
are as expected because of the nonsignificant coefficient. 
The income price flexibility is .64 in the short-run indicating 
that a 10 percent increase in personal disposable income brings about a 
6.4 percent increase in beef price. The long-run income price flex­
ibility is .79. 
Pork retail price 
P-RP = 102.0800 - .0064*P-CCONS - .0O24*B-CCONS 
(14.017) ^ (4.654) ^ 
+ .1732*INC - 3.7407*LNT + .1616*P-RP ,, (33) 
(9.365) ^  (2.206) (2.558) ^ ^  
OLS, = .9552, MSE = 2.8883, DW = 2.0100. 
Variables which are significant at the 1 percent level are P-CCONS^, 
B-CCONS^, and INC^, while log time and lagged retail price are significant 
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at the 5 percent level. These variables explain 95.52 percent of the 
variance in pork retail price. 
The price flexibility with respect to pork consumption in the 
short-run is -1.11 while the long-run price flexibility is -1.33. 
Cross-price flexibilities with respect to beef consumption in the short 
and long-run are -.66 and -.79, respectively. 
Price flexibilities with respect to income are 1.26 and 1.50 for 
the short and the long-run, respectively. 
Lamb retail price 
L-RP = 63.9403 - .0171*L-CC0NS - .0017*P-CCONS 
(2.050) ^ (2.646) ^ 
- .0006*B-CCONS +.0573*INC + .4682*L-RP , (34) 
(1.044) ^ (2.413) (2.968) 
OLS, = .9507, MSB = 4.4568, DW = 2.1614. 
The coefficient for L-CCONS^ is significant at the 5 percent level 
and the coefficient for L-RP^_^ is significant at the 1 percent level. 
The estimated coefficient of adjustment is .53 which together with the 
coefficient for L-CCONS^ suggests a long-run price flexibility of -.26. 
The short-run price flexibility is estimated to be -.14. Both estimated 
flexibilities suggest that the lamb retail price is quite inflexible 
with respect to changes in the quantity of lamb and mutton in a given 
year. 
The annual quantity of civilian pork consumption has an estimated 
coefficient which is significant at the 1 percent level while the 
coefficient for beef consumption is nonsignificant at the 10 percent 
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level. Short-run cross price flexibilities are estimated to be -.23 and 
.14, and long-run flexibilities are estimated at -.44 and -.26 for pork 
and beef consumption, respectively. 
A coefficient significant at the 5 percent level suggests the lamb 
price flexibilities with respect to income are .33 and .61 for the 
short-run and long-run, respectively. 
Chicken retail price 
C-RP = 77.9181 - .0069*C-CCONS - .0010*B-CCONS - .0013*P-CCONS 
(4.268) ^ (2.227) ^ (3.231) ^ 
- .0130*T-CCONS + .1719*INC - 9.6243*LNT, (35) 
(2.267) ^ (8.607) ^  (8.632) 
OLS, = .9871, MSE = 2.1015, DW = 2.4683. 
Lagged chicken retail price is nonsignificant and is excluded from 
the equation. The implications are that the coefficient of adjustment 
is equal to one and the short-run and long-run price flexibilities are 
not significantly different from one another, i.e., perfect adjustment 
to long-run equilibrium occurs within one period. 
All coefficients of the variables estimated are significant at the 
1 percent level except for B-CCONS^ and T-CCONS^ which have coefficients 
significant at the 5 percent probability level. The chicken retail price 
flexibility with respect to the quantity of chicken is -.95 implying that 
an increase in quantity by 10 percent causes a decrease in chicken retail 
price by 9.5 percent. Chicken cross-price flexibilities with respect to 
the quantities of beef, pork, and turkey are -.41, -.34, and -.39, 
respectively. 
59 
The retail price flexibility with respect to income of 1.87 
suggests that an increase in personal disposable income by 10 percent, 
based on observations of past consumer behavior, is accompanied by an 
increase in the retail price of chicken by 18.7 percent. 
Turkey retail price 
T-RP = 93.1779 - .0261*T-CCONS - .0024*B-CCONS 
(2.577) ^ (2.940) ^ 
- .0113*L-CC0NS + .1018*INC., (36) 
(1.467) ^ (2.995) ^  
OLS, = .8892, MSB = 6.6734, DW = 2.0632. 
Again, lagged retail price is nonsignificant and adds little to 
the explanation of the variance in current turkey retail price. There­
fore, it is dropped from the equation. Short-run and long-run price 
flexibilities are assumed to be equal. 
The coefficient for T-CCONS^ is significant at the 5 percent level 
suggesting a price flexibility of -.74. An increase in the quantity 
of turkey available to consumers by 10 percent causes turkey retail 
price to decline by 7.4 percent. 
The coefficients for B-CCONS^ and L-CCONS^ are significant at the 
1 percent and 10 percent probability levels, respectively. The cross-
price flexibility with respect to beef consumption is estimated to be 
-.93 and for lamb and mutton consumption it is estimated to be -.16. 
The income price flexibility is estimated at 1.02. 
The independent variables explain 88.29 percent of the variance in 
turkey retail prices over the 1956-76 sample period. 
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Farm-Retail Margin and Farm Price Identity 
The farm retail margin equations and farm price identities are 
presented in the pages which follow. Table 6 contains definitions of 
variables used in these equations. The general structure of the 
simultaneous block of equations is then delineated. For each subsector 
commodity the farm-retail margin structural and reduced form equations 
are presented with accompanying statistics. Lastly, the gross-farm 
value identity is presented. 
Farm-retail margin and farm price 
identity general structure 
The farm-retail margin is the difference between what consumers pay 
and what farmers receive per pound of meat sold at the retail level. 
Payments to farmers for byproducts are excluded from the farm-retail 
margin. Charges for activities such as assembly, processing or packing, 
transportation, wholesaling and warehousing, and retailing are repre­
sented in the farm-retail margin [55, p. 7]. 
The farm-retail margin and farm price are determined simultaneously. 
The price margin equation contains current farm price as an explanatory 
variable and the farm price is obtained by an identity which contains 
the current farm-retail margin. Ordinary least squares is rendered 
inappropriate because the simultaneity causes farm price to be correlated 
with the error term in the farm-retail margin equation. Therefore, two-
stage least squares is used as the estimation technique. 
The general form of the simultaneous system of structural equations 
is as follows; 
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Table 6. Definitions of variables used in the livestock and poultry 
farm-retail margin equations and farm price identities^ 
Variable Definition 
i-FSM. 
i-RP. 
L-BYPROD, 
i-FP. 
W 
i-PROD^ 
(MA4) 
T 
LUT 
t 
Farm-retail margin in cents per pound of meat sold at 
the retail level for the ith commodity deflated by the 
Consumer Price Index 1967=100 where i=B (choice beef), 
P(pork), L(choice lamb), C(chicken), and T(turkey). 
Retail price in cents per pound of the ith commodity 
deflated by the Consumer Price Index 1967=100 where 
i=B, P,L,C, and T, 
Byproduct allowance, which is the amount paid to farmers 
in cents per pound for byproducts not sold as meat at 
the retail level, deflated by the Consumer Price Index 
1967=100 for i=B,P, and L(i-BYPROD^ = 0 for i=C and T). 
Farm price, which is the amount paid farmers for a 
quantity of live animal or bird equivalent to one pound 
sold at the retail level (gross farm value for i=B,P, 
and L and farm value for i=C and T), deflated by the 
Consumer Price Index 1967=100. 
Wage rate in dollars per hour for meat manufacturing 
employees deflated by the Consumer Price Index 1967=100. 
Production in millions of pounds of carcass or ready-to-
cook weight meat for the ith commodity where i=B(beef), 
P(pork), L(lamb and mutton), C(chicken), and T(turkey). 
A three-year, weighted, moving average of the 
accompanying variable where the weights are 1/4, 1/2, 
and 1/4. 
A time trend with 1953=1, 1954=2, 1955=3, ..., 1976=24. 
Natural log of T. 
Current year. 
^Refer to Appendix A for data sources. 
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i-FRM^ = ag + a^*i-AFPt + 
+ a,*i-BYPROD^ + U , 
4 t t' 
(37) 
i-AFP^ = i-FP^ - i-FP^ 
Z Z t—X 
(38) 
i-FP^ = i-RP' - i-FRM^ + 1-BYPROD^ 
t t t t 
(39) 
where the a's are parameters to be estimated, is a disturbance 
term, and all other variables are as defined in Table 6. 
Equation 37 determines the farm-retail margin. The year-to-year 
change in farm price is included to account for a possible lag between 
changes in farm price and the retail price [46, p. 24]. A negative 
sign indicates that changes in retail prices lag behind changes in what 
farmers receive, while a nonsignificant coefficient suggests that 
retail prices adjust within a year to changes in farm price. 
Labor costs make up about half the total costs of meat marketing 
firms, excluding raw materials costs [60, p. 12]. A high degree of 
correlation exists among wage rates in different sectors of the 
marketing process. Therefore, the wage rate of meat manufacturing 
employees is used as a proxy for all wage rates. An increase in wage 
rates causes costs of marketing services to increase. Hence, the farm-
retail margin which is a measure of marketing costs also increases. 
Therefore, a positive relationship between the farm-retail margin and 
the wage rate of meat manufacturing employees is postulated. 
Current production is included in equation 37 to account for 
possible cost economies or diseconomies in providing marketing services. 
62 
If the sign is negative, cost economies are implied. A positive sign 
suggests cost diseconomies. 
Cost economies result in the providing of marketing services if 
increased production causes the cost per pound of meat processed to 
decline. Costs might decline as firms which perform marketing services 
are able to use existing capital and labor more efficiently, i.e., an 
increase in volume allows firms to work closer to capacity. 
Cost diseconomies result (implying a positive coefficient for 
production) if an increase in meat production causes the cost per pound 
of performing marketing services to increase. Diseconomies result 
with increased production if firms are already operating close to 
capacity and therefore bid up the prices of resources, causing the 
cost of providing marketing services to increase. 
A positive relationship between the byproduct allowance and the 
farm-retail margin is expected because of the identity expressed in 
equation 39. Equation 39 is simply an identity which must hold true 
because of variable definitions. Equation 38 defines the change in 
farm price. 
The system of three equations and three unknowns (equations 37, 
38, and 39) can be reduced to a system of two equations and the two 
unknowns by substituting equation 38 into equation 37. The resulting 
system can be solved for the two endogenous variables, each being a 
function of all of the exogenous and lagged endogenous variables in the 
system. The reduced form equation for the farm-retail margin is given 
as: 
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*i-BYPROD^. (40) 
The reduced form equation for i-FP^ is obtained by substituting 
equation 40 into equation 39. In the computer simulation model 
equation 40 is solved first, and with i-FKM^ estimated, equation 39 is 
solved directly by substituting the estimated farm^retail margin for 
i-FKM^. 
The estimated structural equation and the derived reduced form 
equation for the farm-retail margin and the farm price identity for each 
commodity are presented below. The structural fann-retail margin 
equations are presented because of the statistics associated with them. 
They are not part of the computer simulation model as are the derived 
reduced form fana-retail margin equations and the farm price identities. 
The equations for some subsectors have been modified and the 
structure changed when coefficients estimated in the initial equations 
had theoretically incorrect signs or were significant only at high 
probability levels. The coefficients are analyzed in the text assuming 
other variables are constant. 
Beef farm-retail margin structural 
B-FEM = - 12.0518 - .1713*B-AFP + 16.4042*W(MA4) 
(6.270) ^ (6.213) t 
- .004*B-PROD(MA4) + 1.1343*B-BYPROD 
(2.671) ^ (5.122) t 
(41) 
2SLS, MSE = .7524, DW = 1.6240. 
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Equation 41 is estimated with the specification portrayed in 
equation 37 with the exception of the weighted moving averages for 
and B-PROD^. The coefficient for W(MA.4)^ is significant at the one 
percent level and the positive sign indicates, as expected, that 
increased wage rates cause the farm-retail margin to increase. The 
weighted three-year moving average is used to account for lags in the 
effects of increased costs on the farm-retail margin. Implications 
are that costs associated with increased wages are not passed on to 
consumers or farmers within one year. Other specifications of W were 
less significant and explained less of the variance in B-FRM as 
indicated by higher mean square errors. 
The coefficient for B-PR0D(MA4)^ is negative and significant at 
the 5 percent level indicating that costs economies exist in performing 
marketing services for beef. The weighted three-year moving average 
is used because it improves the explanatory value of the equation. The 
implications are that either decreases in per unit costs associated 
with increased volume are not passed on within one year or that the cost 
reducing effects of increased production do not occur completely within 
one year, or some combination of the above. 
The change in farm price has a negative coefficient which is 
significant at the 1 percent level, and the coefficient for B-BYPROD^ 
is also significant at the 1 percent level with a positive sign. An 
increase in the byproduct allowance for beef by 1 cent per pound causes 
beef farm-retail margin to decline by 1.13 cents per pound. 
The Durbin-Watson statistic of 1.62 falls in the inconclusion region 
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at the 5 percent level of significance. The mean square error is the 
lowest obtained from two-stage least square estimation for this equation. 
Beef farm-retail margin reduced 
form equation 
B-FSM^ = - 14.5434 - .2067*B-RP + .2067*B-FP , 
t t t-1 
+ 19.7956*W(MA4)^ - .0005*B-PROD(MA4)^ 
+ 1.1621*B-BYPR0D^. (42) 
Beef farm price identity 
B-FP^ = B-RP^ - B-FRM^ + B-BYPROD^. (43) 
Pork farm-retail margin structural 
equation 
P-FRM = 5.5844 - .1087*P-AFP + 16.9263*W(MA4) 
(4.684) ^ (5.938) 
- .0O14*P-PROD(MA4) - .2654*T, (44) 
(3.918) ^ (2.569 
2SLS, MSE = .7381, DW = 2.4252. 
The change in the farm price of pork is significant at the 1 percent 
level and the sign is negative suggesting that the retail price of pork 
lags behind changes in farm price. An increase in P-AFP^ by 10 cents 
brings about a decrease in the farm-retail margin by 1.09 cents per pound. 
Coefficients for W(MA.4)^ and P-PR0D(MA.4)^ are significant at the 
1 percent probability level. The signs and the statistical significance 
of the coefficients suggest that cost economies exist in pork marketing 
and that changes in current costs have effects on the farm-retail margin 
of pork in current and future periods. 
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The byproduct allowance Is not included because initially it was 
estimated with a negative sign which seems unreasonable. Time is 
instead included to account for factors which have caused the pork 
farm-retail margin to decline. The coefficient for time is significant 
at the 5 percent level. 
Pork farm-retail margin reduced 
form equation 
P-FFM^ = 6.2655 - .1219*P-RP^ - .1219*P-BYPR0D^ 
+ .1219*P-FP^ , + 18.9905*W(MA4)^ (45) 
t—1 t 
- .0016*P-PROD(MA4)^ - .2978*T. 
Pork farm price identity 
P-FP^ = P-RP^ - P-FBM^ + P-BYPROD^. (46) 
Lamb farm-retail margin 
L-PRM. - 19.8530 - .0125*L-PR0D(MA4). + .7137*L-FRM. (47) 
^ (2.865) ^ (5.846) 
OLS, R^ = .8585, MSE = 2.2817, DW = 1.6616. 
The change in farm price and the absolute level of farm price were 
both nonsignificant and therefore excluded from the final equation. 
Because of the lack of simultaneity between the lamb farm-retail margin 
and the farm price identity, ordinary least squares was used instead of 
two-stage least squares. The wage rate of meat manufacturing employees 
and the byproduct allowance were also found to be nonsignificant and 
were excluded from the equation. 
The two variables which explain the farm-retail margin for lamb are 
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L-PR0D(MA4)^ and L-FRM^ Both are significant at the 1 percent level. 
Together, these variables explain 85.85 percent of the variation in 
lamb farm-retail margin. 
Lamb farm price identity 
L-FP^ = L-SP^ - L-FRM^ + L-BYPROD^. (48) 
Chicken farm-retail margin 
structural equation 
C-FBM = 9.1250 + .1815*C-FP + .0027*C-PROD - .9038*T, (49) 
^ (6.128) ^ (4.146) ^ (5.405) 
2SLS, MSE = .4306, DW = 1.4581. 
In equation 49, C-FP^ is the current farm price per pound of ready-
to-cook chicken, i.e., the amount paid to farmers for a quantity of live 
chicken equivalent to one pound of ready-to-cook chicken. The change 
in chicken farm price is excluded because of nonsignificance, implying 
that the retail price of ready-to-cook chicken adjusts rapidly to changes 
in farm price. The significance of the coefficient for C-FP^ at the 
1 percent level and its positive sign suggest that chicken farm-retail 
margin is a constant percentage of farm price. An increase in farm 
price causes an increase in farm-retail margin if farmers and marketing 
firms receive constant percentages of the retail price. A positive 
relationship between farm price and farm-retail margin is most likely in 
an industry which exhibits a low degree of competition. The broiler 
industry is an industry which in recent years is characterized by a large 
degree of vertical integration, contractual production, and formula 
pricing [23]. 
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The coefficient for C-PROD^ is significant at the 1 percent level. 
The positive coefficient suggests that cost diseconomies prevail in the 
marketing of chicken. Increased production is accompanied by an 
increased farm-retail margin as providers of marketing services bid up 
the prices of scarce resources. During the 1953-76 period, costs of 
wholesaling and retailing broilers increased as production increased 
[4, pp. 38-39]. 
The time trend is significant at the one percent level. Chicken 
farm-retail margin is predicted to decrease by .9 cents per pound per 
year. 
Chicken farm-retail margin reduced 
form equation 
C-FBM^ = 7.7232 + .1536*C-RP^ + .0023*C-PROD^ - .7649*T. (50) 
Chicken farm price identity 
C-FP^ = C-RP^ - C-FRM^. (51) 
Turkey farm-retail margin structural 
equation 
T-FRM « - 22.9909 - .1815*T-AFP + 22.8894*W(M4) 
(2.744) ^ (1.723) ' 
- 7.3387*LNT, (52) 
(1.710) 
2SLS, MSB = 2.2555, DW = 2.5344. 
The change in the farm price of turkey is significant at the 1 per­
cent level. Holding other things constant, a change in farm price by 
10 cents per pound brings about a decrease in the farm-retail margin by 
1.8 cents per pound. 
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The coefficient for W(MA4)^ is significant at the 5 percent level 
and the coefficient for LNT is nonsignificant at the 10 percent level. 
The natural log of time is left in the equation because it improves the 
fit greatly. The mean square error is high and the Durbin-Watson 
statistic is the inconclusive range. However, it indicates a possibility 
of negative autocorrelation among th^^gg^ 
Turkey farm-retail 
form equation 
T-FRM^ = - 28 
Turkey farm 2 
T-FP =J 
The cash 
the model, are 
estimation are 
General equation sti 
An important part of 
sector or subsector is income genérâtiuu, income generated by the 
sale of any of the livestock and poultry subsector commodities could be 
obtained by estimating another equation for the quantity sold and then 
estimating cash receipts as the product of the quantity sold and the 
price farmers receive. Rather than estimate quantity sold, this study 
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Table 7. Definitions of variables used in the livestock and poultry 
cash receipts equations^ 
Variable Definition 
i-CR 
i-PROD 
i-FCC 
i-FPC 
i-VALPO 
Cash receipts in millions of dollars from the sale of 
the ith commodity deflated by the Consumer Price Index 
1967=100 where i=B(cattle and calves), P(hogs), L(sheep 
and lambs), C(broilers and farm chickens), and T 
(turkeys) 
Production in millions of pounds of carcass or ready-
to-cook meat for the ith commodity where i=B(beef), 
P(pork), L(lamb and mutton), C(chicken), and T(turkey). 
A conversions factor to convert the farm prices of 
beef, pork and lamb from retail weight equivalent to 
carcass weight equivalent. FCC equals 1.0 for chicken 
and turkey. 
Farm price in cents per pound of carcass weight equiv­
alent meat deflated by the Consumer Price Index 1967= 
100 for the ith commodity where i=B(choice beef), P 
(pork), L(choice lamb). FPC is the amount paid farmers 
for a quantity of live animal equivalent to one pound 
of carcass weight meat. FPC equals FP divided by FCC, 
therefore FPC equals FP for chicken and turkey. 
Value of production which is equal to i-FPC^ times 
i-PROD j.. 
Current year. 
^efer to Appendix A for data sources. 
^C-CR and T-CR contain the value of consumption of broilers by 
producers and the value of home consumption of turkey. 
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The coefficient for W(MA4)^ is significant at the 5 percent level 
and the coefficient for LNT is nonsignificant at the 10 percent level. 
The natural log of time is left in the equation because it improves the 
fit greatly. The mean square error is high and the Durbin-Watson 
statistic is the inconclusive range. However, it indicates a possibility 
of negative autocorrelation among the errors. 
Turkey farm-retail margin reduced 
form equation 
T-FRM^ = - 28.0893 - .2218*T-RP_ + .2218*T-FP^ , 
t t t—i. 
+ 27.9653*W(MA4)^ - 8.9661*LNT. (53) 
Turkey farm price identity 
T-FP^ = T-RP^ - T-FRM^. (54) 
Cash Receipts 
The cash receipts equations, which are the final five equations of 
the model, are presented in this section. The variables used in their 
estimation are listed and defined in Table 7. 
General equation structure 
An important part of the economic analysis of any agricultural 
sector or subsector is income generation. The income generated by the 
sale of any of the livestock and poultry subsector commodities could be 
obtained by estimating another equation for the quantity sold and then 
estimating cash receipts as the product of the quantity sold and the 
price farmers receive. Rather than estimate quantity sold, this study 
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Table 7. Definitions of variables used in the livestock and poultry 
cash receipts equations^ 
Variable Definition 
i-CR 
i-PROD 
i-FCC 
i-PPC 
i-VALPO 
Cash receipts in millions of dollars from the sale of 
the ith commodity deflated by the Consumer Price Index 
1967=100 where i=B(cattle and calves), P(hogs), L(sheep 
and lambs), C(broilers and farm chickens), and T 
(turkeys) 
Production in millions of pounds of carcass or ready-
to-cook meat for the ith commodity where i=B(beef), 
P(pork), L(lamb and mutton), C(chicken), and T(turkey), 
A conversions factor to convert the farm prices of 
beef, pork and lamb from retail weight equivalent to 
carcass weight equivalent. FCC equals 1.0 for chicken 
and turkey. 
Farm price in cents per pound of carcass weight equiv­
alent meat deflated by the Consumer Price Index 1967= 
100 for the ith commodity where i=B(choice beef), P 
(pork), L(choice lamb). FPC is the amount paid fairmers 
for a quantity of live animal equivalent to one pound 
of carcass weight meat. FPC equals FP divided by FCC, 
therefore FPC equals FP for chicken and turkey. 
Value of production which is equal to i-FPC^ times 
i-PROD^. 
Current year. 
^efer to Appendix A for data sources, 
^C-CR and T-CR contain the value of consumption of broilers by 
producers and the value of home consumption of turkey. 
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estimates cash receipts directly as a function of value of production 
(quantity produced multiplied by the price farmers receive). An 
estimate of value of production cannot be obtained by multiplying produc­
tion by farm price as it is defined in this study. The farm price as 
used throughout this study refers to the price received by farmers for a 
quantity of live animal or bird equivalent to one pound sold at the retail 
level. This is gross farm value for beef, pork, and lamb and farm value 
for chicken and turkey. Production is expressed in carcass-weight for 
beef, pork, lamb and mutton while it is expressed in ready-to-cook weight 
for chicken and turkey. A converted farm price for beef, pork and lamb 
is obtained by dividing gross farm value by a conversion factor which 
converts it to a carcass-weight price, which in turn is multiplied times 
carcass-weight production to obtain an estimate of value of production. 
No conversion is needed for chicken or turkey because both farm value 
and production are expressed in ready-to-cook weight equivalent [60]. 
Cash receipts for cattle 
and calves" 
B-CR = - 898.4590 + 1.44A3*(B-PROD *B-FPC ), p = .4197, (55) 
(6.999) ^ ^ (2.002) 
ALS, R^ = .8814, MSE = 869811.0704, DW = 1.6509. 
The coefficient for beef value of production is significant at the 
1 percent level and the estimated first order autoregressive parameters 
is significant at the 10 percent level. Equation 55 was first estimated 
p is the estimated first order autoregressive parameter and the 
number in parentheses below it is a t-statistic. 
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by ordinary least squares, but estimation by autoregressive least square 
2 
reduced the mean square error by 109,606 and increased the R from 
.86 to .88. 
Cash receipts for hogs 
P-CR = 66.6524 + .7496*(P-PR0D *P-FPC ), P = .8082, (56) 
(25.055) ^ ^ (3,894) 
ALS, R^ = .9790, MSE = 8927.1690, DW = 2.1501. 
The product of P-PROD^ and P-FPC^ yields an estimated coefficient of 
.75 which is significant at the 1 percent level. The estimated auto­
regressive parameter is also significant at the 1 percent level. The 
equation explains approximately 98 percent of the variance in cash 
receipts from the sale of hogs. 
Cash receipts for sheep and 
lambs 
L-CR = - 7.1480 + 1.1412*(L-PR0D *L-FPC ), p = .5635, (57) 
(7.876) ^ ^ (2.907) 
ALS, R^ = .9336, MSE = 203.7050, DW = 1.8380. 
The equation explains 93.36 percent of the year-to-year variation 
in cash receipts from the sale of sheep and lambs. The coefficient for 
value of production is significant at the 1 percent level, as is the 
estimated autoregressive parameter. 
Cash receipts for chicken 
C-CR - 18.2104 + .8786*(C-PR0D *C-FPC ), p » .9207, (58) 
(23.924) ^ ^ (7.202) 
ALS, R^ - .9773, MSE « 1570.8668, DW » 1.4875. 
73 
Both the coefficient for the product of C-PROD^ and C-FP^ and the 
coefficient for the estimated autoregressive parameter are significant 
at the 1 percent level. The high level of significance and the magnitude 
of p indicate that the year-to-year error terms are highly correlated. 
Equation 58 explains 97.73 percent of the variability in chicken cash 
receipts. 
Cash receipts for turkey 
T-CR = - 33,5058 + 1.0621*(T-PR0D *T-FPC ), (59) 
(10.740) ^ ^ 
OLS, R^ = .8650, MSE = 725.0636, DW = 2.0161. 
Turkey value of production explains 86.5 percent of the variance in 
cash receipts from the sale of turkeys. The Durbin-Watson statistic 
indicates no autocorrelation at the 1 percent significance level. The 
equation estimated by autoregressive least square resulted in a non­
significant estimated autoregressive parameter. Therefore, the ordinary 
least squares equation is presented. 
74 
CHAPTER IV 
MODEL VALIDATION 
Questions of model credibility and adequacy are now discussed. 
These questions of model validation deal with how well the model predicts 
against real world situations. One method of model validation is a 
comparison between the predicted results and the actual data from the 
system the model simulates. The closeness with which the model predicts 
reality provides a criterion for judging the adequacy with which it 
performs its purpose [2, pp. 17-18]. Model validation is somewhat a 
subjective process because the purpose behind modeling serves as a 
criterion in appraising the model's acceptability. Anderson [2, p. 18] 
summarizes the subjective nature of model validation: 
Assessment of the acceptability of a model must take into 
account the purpose of modeling, which is tantamount to saying 
that validity is a subjective concept. What is an acceptable 
validation for one simulator will be viewed by his critics as, 
foolhardy contempt for reality. 
The main purpose of modeling the livestock and poultry sector is to 
provide a model for analysis of agricultural policies. A valid policy 
model must represent the real world reasonably well. Its structural and 
behavioral relationships should conform closely with economic theory and 
coefficients should be estimated by appropriate statistical techniques 
[29, p. 26]. 
The correctness of the livestock and poultry model with respect to 
economic theory and statistical methods has been discussed in prior 
sections. The remainder of this section deals with the model's ability 
to mimic actual data from the livestock and poultry sector. 
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The accuracy with which the model tracks observed data is based on 
a historical run for the 1958 through 1975 period. Actual exogenous 
data are employed to estimate the 34 endogenous variables. 
Observed and predicted data are compared by presenting the actual 
and predicted times series along with percentage prediction errors for 
each year. Average absolute percentage prediction errors are also 
presented for each of the 34 endogenous variables. 
A Theil inequality coefficient is formed for each endogenous 
variable whereby the model's predicting ability is compared with that of 
a naive model. The Theil coefficient used in this analysis is defined 
7 
2 
^2 . . (60) 
^ l/N UAj -
where A^ is the actual observation in year t; is the predicted value 
in year t; A^_^ is actual observation in year t-1; and N is the number of 
observations being predicted. The numerator is an estimate of the 
expected mean square prediction error and the denominator is such that 
the prediction made by the model can be compared with a naive no-change 
extrapolation. A naive no-change extrapolation is a model for which P^ is 
set equal to A^_^, i.e., the prediction in the current year is set equal 
to last year's actual value. Perfect prediction is signified by a U2 
equal to zero which is also the coefficient's lower bound. A Theil 
7 2 
The Theil-Ug coefficient was chosen as opposed to [36, p. 32] be­
cause of its advantages and clarity. U2 is easily interpreted and pro­
vides a built-in comparison with the naive no-change extrapolation. The 
interpretation of IJt, on the other hand, is clouded and the value it takes 
on is not uniquely determined by the mean square prediction error as is 
the case for U2. For further information see [35, 21]. 
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coefficient greater than one suggests that the naive no-change extra­
polation predicts better than the model being considered while a 
coefficient less than one implies that the model tinder study predicts 
better [13, 35]. 
An analysis of the historical validation run is detailed for each 
of the seven endogenous variable types in the following sections. 
Tables C.l through C.9 are found in Appendix C. Tables C.l through C.7 
contain actual, predicted, and percentage prediction errors for the 
seven variable types. Table C.8 displays the 18 year average absolute 
2 
percentage errors for each variable and Table C.9 presents the Theil-U2 
inequality coefficients. 
Production 
Predicted production of the five livestock and poultry commodities 
corresponds quite closely with actual production level. The percentage 
error in predicted beef production ranges from an underestimation of 4,5 
percent in 1960 to an overestimation of 3.6 percent in 1972. The average 
absolute prediction error is only 2.2 percent for the 18 year period. 
Beef production is persistently underestimated during the 1964 
through 1970 period and overestimated from 1971 through 1975. The 
apparent autocorrelation can be explained by the small coefficient of 
adjustment. When production is estimated with error in the current 
period, the error is carried into the next period through the lagged 
dependent variable. If the coefficient for the lagged dependent variable 
is large (as in the case of lagged beef production) then the current 
year's error takes several years to work itself out as equilibrium is 
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again approached. 
The average absolute prediction error is 3.9 percent for pork and 
only 1.7 percent for chicken. Pork production is predicted with errors 
g 
ranging between -8.8 to 6.8 percent. The range in percentage errors 
for chicken is from -5.4 to 4.1. 
The model predicts lamb production reasonably well after 1964. 
Underpredictions for 1961 and 1962 are 14.1 percent and 11.8 percent, 
respectively. The largest overprediction is 5.5 percent in 1969. The 
average absolute prediction error for the analysis period is 4.4 percent 
which is only exceeded among the production variables by turkey with a 
value of 5.1 percent. 
The Theil inequality coefficients for the production variables 
indicate reasonable forecasting accuracy in relation to the naive model. 
2 
Lamb production is an exception, however. The U2 coefficient of 1.27 
suggests that lamb production would be more accurately predicted by 
the no-change extrapolation, i.e., by setting this year's predicted pro­
duction equal to last year's actual production. The question might be 
asked, should the naive model be substituted for the estimated econometric 
equation for lamb production? The answer depends upon the purpose for 
modeling. If one were concerned with predicting lamb production alone, 
the naive model is more useful because it is more accurate. If the 
modeling objective is to analyze the impact of government policies upon 
lamb production, the econometric model is more useful because it is 
Negative percentage prediction errors represent overpredictions 
while positive percentage prediction errors represent underpredictions. 
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estimated with price variables through which policy impacts can be 
traced. The naive model uses only lagged production to predict current 
production. Therefore, the lamb production equation presented earlier 
in this paper is retained even though it predicts somewhat less 
accurately than the naive model. 
Inventory 
Table C.2 contains actual inventory, predicted inventory, and 
percentage errors of prediction for each of the four livestock and poultry 
commodities. Inventories are predicted with less accuracy than are the 
levels of production for these four commodities. The error in beef 
inventory ranges from an underprediction of 19.6 percent to an over-
prediction 13.3 percent. The average absolute error is 8.0 percent. 
Turkey inventory is predicted with the least amount of accuracy as is 
indicated by a range in percentage prediction errors from -46.9 to 
30.7 percent for individual years and an average absolute prediction 
error of 18.2 percent. The absolute percentage errors for pork and lamb 
are 17.1 and 14.9, respectively. 
Despite the relatively poor performance of the inventory econometric 
2 
equations with respect to percentage error, the Ug coefficients presented 
in Table C.8 suggest that the model equations are better predictors than 
the naive no-change extrapolations. Beef has the lowest Theil statistic 
of .35, while turkey has the highest of .72. 
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Consumption 
Chicken consumption is predicted with the greatest amount of 
accuracy. The average absolute percentage error is 1.8 as compared to 
the high of 3.9 percent for pork consumption. However, the range in 
percentage error is smallest for beef consumption which is under­
estimated in 1960 by 4.7 percent and overestimated in 1972 by 3.3 
percent. Chicken consumption has the next smallest range of between 
-5.7 percent to 4.3 percent. 
The Theil coefficients for the consumption variables are all less 
than one and reasonably low. The statistic for lamb consumption is 
the highest (.49), while that for chicken consumption is the lowest 
(.19). 
Retail Price 
Retail prices are predicted with average absolute errors of 4.4 
percent, 4.3 percent, 2.2 percent, 3.0 percent, and 4.4 percent for 
beef, pork, lamb, chicken and turkey, respectively. The beef retail 
price is underestimated by 10.4 percent in 1972 and overestimated in 
1968 by 7.8 percent. Errors for pork retail price range between 
-11.8 percent in 1964 and 8.7 percent in 1966. Lamb retail price 
which has the lowest average absolute percentage prediction error 
varies between -7.1 and 4.9 percent of actual retail prices. The 
model predicts chicken retail prices within the range of -7,7 percent 
and 7.9 percent and turkey retail prices within -11.6 percent and 
7.5 percent. 
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The retail price of beef has a Theil coefficient of .87 which is 
less than but close to one. All other statistics are less than .5 
with chicken retail price taking on the lowest value of .14, 
Farm-Retail Margin 
Table C.5 compares actual and predicted farmr-retail price margins 
for the five commodities. The largest overprediction for the five com­
modities is 20.8 percent for turkey in 1959 and the largest under-
prediction is 15.2 percent for turkey in 1961. The commodity with the 
smallest range in prediction error is chicken with a range between -5.4 
percent and 3.7 percent. Chicken also has the lowest average absolute 
error of 2.1 percent. 
Theil coefficients are fairly low except for lamb. The Theil co­
efficient of 1.22 for lamb farm-retail margin suggests that the naive 
model provides better estimates of the farm-retail margin for lamb than 
does the statistically estimated equation employed in the model pre­
sented in this paper. To provide interaction between subsectors, the 
2 
econometric equation is retained. The values of for the other 
commodities are below .50. 
Farm Price 
The mean absolute prediction error ranges from a low of 4.2 for 
lamb to a high of 8.9 for both turkey and pork. All of the Theil 
coefficients are less than one suggesting that the model presented 
predicts better than the naive model. All Theil coefficients except 
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2 
beef are less than .5. The coefficient for pork farm price is .18, 
while for beef is .63. 
Cash Receipts 
Cash receipts from the sale of cattle and calves has the highest 
mean absolute percentage error (8.9). The error ranges from an under­
estimate of 24.0 percent in 1972 to an overestimation of 26.2 percent 
in 1975. The high percentage errors are probably caused by inclusion 
of cash receipts for the sale of calves. Cash receipts for cattle are 
not reported separately from those of calves. Therefore, the independent 
variable, beef value of production, would be expected to produce a high 
degree of error in predicting cash receipts for cattle and calves. 
Cash receipts from the sale of sheep and lambs has the lowest 
average absolute percentage error of 4.2 with a range from -11.0 percent 
to 10.0 percent. 
The Theil coefficients for chickens, hogs, and turkeys are below 
.3, while those for sheep and lambs, and cattle and calves are .59 and 
.83, respectively. All of the cash receipts equations predict better 
than the naive model. 
Conclusions About the Livestock Model 
The livestock model is estimated by econometric techniques which 
are consistent with appropriate statistical methods. Tests for auto­
correlation and for correlation of error terms among equations lead to 
the use of ordinary least squares, autoregressive least squares and 
two-stage least squares where appropriate. 
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The structure of the model is consistent with economic theory. 
Only variables with estimated coefficients having theoretically correct 
signs are retained in the model. The model is constructed to allow 
competition among the five subsector commodities. Linkages to the feed 
grain and soybean crop subsectors are modeled into the production 
equations to allow impacts on the livestock and poultry sectors from 
other agricultural activities. 
The livestock model is constructed for use in analyzing the impacts 
of government policies. The closeness with which the model tracts the 
2 historical data and the magnitudes of the Theil-U^ coefficients lead to 
the conclusion that the model is sufficiently accurate to allow its use 
in policy analysis. 
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CHAPTER V 
LINKAGE OF THE LIVESTOCK MODEL TO 
THE CROP MARKET MODEL 
The analysis of the policies addressed in this study is accomplished 
by linking the livestock model to an updated and revised version of the 
crop market sector of the National Agricultural Econometric Simulation 
Model created at the Center for Agricultural and Rural Development (CARD) 
[29, 30]. With this linkage feed grain and soybean prices are no longer 
exogenous to the livestock model. Feed grain and soybean prices are 
allowed to vary in response to changes in the livestock model, causing 
secondary changes in livestock production which would not be accounted 
for if grain prices were exogenous. The econometrically estimated 
equations, identities, and relevant accompanying statistics for the crop 
market model are presented in Appendix D. The sources of the data used 
to estimate the crop market model are also presented. Table D.l. contains 
the definitions of the symbols used in Appendix D. 
The remainder of this section is devoted to describing the crop 
market model with its linkages among the various crop commodities and 
its linkage with the livestock model. 
The Crop Market Model 
The crop market model consists of four crop submodels: feed grains 
(the aggregate of corn, oats, barley, and grain sorghum), wheat, soy­
beans, and cotton. It is structured in a recursive framework. In 
general, each crop submodel is composed of 11 equations estimating 
harvested acreage (AC), production (PRO), supply (SUPPLY), price received 
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by farmers (PR), commercial demand (CDEM), total noninventory demand 
(TDEM), total ending year inventory (TINV), government owned ending 
year inventory (GINV), privately owned ending year inventory (CINV), 
cash receipts from sales (CRPTS), and gross income (GINC). The 
acreage, price, commercial demand, government inventory, and cash 
receipts equations are estimated by econometric methods while pro­
duction, supply, total noninventory demand, total inventory, commercial 
inventory, and gross income are identities. 
Lagged crop prices are used to estimate harvested acreage of a 
particular crop. Farmers do not know at planting time the price they 
will receive at harvest. It is therefore assumed that farmers use as a 
proxy for expected future price the price they received in the previous 
year. The lagged prices of substitute crops are included in ratio form 
with the lagged price of the commodity whose harvested acreage is being 
determined. Thus, it is assumed that farmers respond to relative prices 
as opposed to absolute price levels. The harvested acreage equations 
also include relevant government policy variables which pertain to the 
particular crop. 
Harvested acreage is then multiplied by yield per harvested acre 
to arrive at an estimate of production. Production, in turn, enters 
into the supply identity along with total beginning crop year inventory 
and imports to determine supply. 
In the context of the crop market model the price received by 
farmers is supply determined. Only lagged prices determine supply 
while current prices have no effect on the quantity supplied. Once 
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the supply becomes available it is fixed, resulting in a perfectly 
inelastic supply curve. The price then adjusts to clear the market 
such that the sum of commercial demand, inventory demand, and export 
demand equals the quantity supplied. The current level of exports is 
included in the price equation to allow changes in weather and govern­
ment policies in the rest of the world to have an impact upon prices 
received by U.S. farmers. The government program loan rate is also 
included as a price determining variable. 
The next step in the recursive structure is to estimate commercial 
demand as a derived demand. Thus, the level of commercial demand is a 
function of the commodity's own price and the price of the commodity 
which uses the crop as an input. It is through this logic that a link 
is formed with the livestock model. A large portion of the commercial 
demand for feed grains, wheat, and soybeans is used as an input in the 
production of livestock commodities. In order to conserve degrees of 
freedom, avoid multicolinearity, and allow each of the livestock and 
poultry commodities to have an effect on grain demands, an average 
livestock farm price weighted by meat production is included in the 
commercial demand equations for feed grains, wheat, and soybeans. 
Total noninventory demand is formed by adding exogenously deter­
mined exports to commercial demand. Total demand is then subtracted 
from supply to estimate total ending crop year inventory. This identity 
places the restriction on the model that the quantity supplied equals 
the quantity demanded. Total inventory is then employed as an 
explanatory variable in the government inventory equation along with 
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the crop loan rate. Commercial inventory is determined by an identity 
which subtracts government inventory from total inventory. 
The last one or two equations of each submodel estimate gross 
income. Cash receipts from the sale of the commodity are first estimated 
as a function of the product of production and the price received by 
farmers (an estimate of value of production). The cash receipts portion 
of gross income is estimated in this fashion as opposed to estimating an 
equation for the quantity sold which would then be multiplied by price 
to arrive at cash receipts. A time trend is included to account for 
trends in the difference between production and sales due to decreased 
feeding of livestock from the farmers own grain production and due to 
other trend factors which cause production to deviate from sales. Gross 
income is then estimated by adding government payments to cash receipts. 
The next four subsections describe the linkages among the crop sub­
models as well as any major deviations from the general structure out­
lined above. 
Special features of the feed grain submodel 
The feed grain submodel is influenced directly by the wheat and 
soybean submodels. The ratios of the lagged prices of these two com­
modities with the lagged feed grain price are included as explanatory 
variables in the feed grain harvested acreage equation. The 
coefficients are negatively signed, as expected, suggesting that 
farmers substitute wheat and soybean acreage for feed grain acreage 
as the expected prices of wheat and soybeans increase relative to the 
expected feed grain price. 
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Aa equation estimating the price received by farmers for com as 
a function of the feed grain price is added to the feed grain submodel. 
This is done to convert the feed grain price per ton into a more 
familiar form which can be readily interpreted. It also facilitates 
comparison with the com loan rate which is used to determine the feed 
grain price and government inventory. 
The errors among the feed grain price and the feed grain commercial 
demand equations were found to be correlated. These equations were 
therefore estimated with three-stage least squares. All other econo­
metric equations of this submodel were estimated with ordinary least 
squares except feed grain cash receipts. In this equation auto­
correlation was found. As a result, the equation in its final form 
was estimated with autoregressive least squares. 
Special features of the wheat submodel 
Wheat harvested acreage is determined by the ratio of lagged soy­
bean price to lagged wheat price. The coefficients for other possible 
substitute crops either have theoretically incorrect signs or they are 
significant only at high probability levels and are therefore excluded 
from the equation. 
Another special feature of the wheat submodel is that the demand 
for wheat for human consumption is separated from the demand for other 
uses. The demand for other uses is called commercial demand while the 
demand for human consumption is called food demand. Food demand is 
determined by per capita disposable income as well as the sum of the 
current wheat price plus domestic marketing certificates. Commercial 
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demand is determined the same as the commercial demand for feed grains 
and soybeans. That is, it is estimated with the current wheat price 
and a weighted average livestock farm price as explanatory variables. 
Wheat commercial demand, food demand and government inventory are 
estimated by three-stage least squares because of correlated disturbances 
among the equations. The wheat harvested acreage and cash receipts 
equations are estimated by autoregressive least square. The equation 
to determine the price of wheat is the only equation estimated by 
ordinary least squares. 
Special features of the soybean submodel 
The soybean harvested acreage equation contains lagged feed grain, 
wheat and cotton price to soybean price ratios with negatively signed 
coefficients. The commercial demand equation contains feed grain 
commercial demand which provides an additional link with the feed grain 
submodel. The positive coefficient suggests a complementary relation­
ship between feed grains and soybeans in feeding livestock. Also, 
gross income is equal to cash receipts because of no government payments 
to soybean farmers. 
All equations except harvested acreage are estimated by ordinary 
least squares. The acreage equation is estimated by autoregressive 
least squares. 
Special features of the cotton submodel 
The cotton submodel is unique in that it consists of two commodities ; 
cotton lint and cottonseed. The cotton lint portion of the cotton sub­
model is estimated with a similar structure to the other crop submodels 
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while the cottonseed portion is greatly reduced. 
Cotton acreage is estimated as a function of the ratio of lagged 
feed grain and wheat prices to the cotton lint price lagged. The lagged 
cottonseed price enters the equation in absolute form and is deflated 
by the index of prices paid by farmers. 
The cotton submodel is the only crop submodel which is not linked 
directly to the livestock model through the weighted average livestock 
farm price. The commercial demand for cotton lint is estimated by 
multiplying per capita demand by population. Per capita demand is 
estimated with the current cotton lint and polyester prices and per 
capita disposable income as explanatory variables. The equation is 
estimated from data in the logs. The per capita demand and cotton 
lint price equations were found to have correlated residuals and are 
therefore estimated with three-stage least squares to obtain the best 
linear unbiased estimators. However, the ordinary least squares price 
equation is used in the model because of its better predicting and 
statistical results. All other cotton lint equations are estimated by 
ordinary least squares. 
Cottonseed production is estimated directly from cotton lint 
production. Supply is then estimated by an identity which sums 
production, beginning inventory and imports. Beginning inventory of 
cottonseed is assumed to be exogenous. 
Cottonseed price is estimated with cottonseed supply, soybean 
price, and the cottonseed loan rate as explanatory variables. The sign 
for the coefficient of soybean price is positive suggesting that the 
90 
two commodities are substitutes. The sum of cotton lint and cotton­
seed cash receipts is estimated as a function of the sum of the 
estimated values of production of the two commodities. Government 
payments are added to arrive at gross Income. Ordinary least squares 
is used to estimate the cottonseed equations. 
Linkage Among the Crop Market and the Livestock Models 
Linkage of the crop market model with the livestock model is 
fairly simple. The crop market model Influences the livestock model 
through the five meat production equations. Each of these equations 
contains a feed cost variable. The feed grain and soybean prices used 
to estimate meat production for each commodity are the same as those 
estimated by the feed grain and soybean submodels of the crop market 
model. These feed grain and soybean prices are converted to livestock 
and poultry commodity specific feed cost variables by the formulas 
found in Appendix B. 
Even though cotton and wheat prices do not affect the livestock 
model directly, they do have an important indirect effect since feed 
grain harvested acreage contains the lagged wheat price and soybean 
harvested acreage contains lagged wheat and cotton lint prices. 
Therefore, these two submodels are Important when analyzing the impacts 
of crop policies upon the livestock sector. 
Linkage from the livestock model to the crop market model are also 
Important for studying the impacts of government policies upon the live­
stock sector. If the linkage is only from crop to livestock the 
secondary effects are lost. Secondary effects occur as changes in 
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livestock prices cause changes in crop demands and therefore cause feed 
grain and soybean prices to change more than they would have if the 
livestock model had no effect upon crop demands. Thus, a weighted 
average livestock farm price enters the commercial demand equations 
for feed grains, wheat, and soybeans. The cotton submodel is influenced 
indirectly by the livestock model through the cottonseed price equation 
which has the soybean price as an explanatory variable and through the 
acreage equation. 
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CHAPTER VI 
POLICY SIMULATIONS, ASSUMPTIONS, AND RESULTS 
This section deals with the application of the livestock model in 
combination with the CARD crop market model to the analysis of several 
government agricultural policies which influence the livestock sector. 
Two specific groups of policies are analyzed over the 1979-2000 period, 
namely; a) The impacts on the livestock sector of supporting prices 
received by farmers for crop commodities at parity levels, and b) The 
impacts on the livestock sector of increasing beef imports. 
Seven policy alternatives are analyzed by eight different simula­
tions. The first simulation is a base run (Simulation 1). Simulation 1 
is used as a covmon point of departure for analyzing the other seven 
policy simulations. The base run is assumed to be the most likely future 
outcome given that none of the policy alternatives under study are 
enacted. The exogenous and policy variables of the model are set equal 
to what is considered to be their most likely levels for the analysis 
period. 
Simulations 2-4 are parity price policy simulations which cause crop 
prices received by farmers to be supported at parity levels. The impacts 
on the livestock sector of higher feed costs resulting from these policy 
actions are analyzed. Simulations 5-8 analyze the effects on the live­
stock sector of increasing beef imports, presumably through higher beef 
import quotas. 
The assumptions and results of each of the eight simulations are 
presented in the next sections. The assumptions associated with 
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Simulation 1 are important and are therefore dealt with in great detail. 
The assumptions of each of the next simulations deviate from those of 
Simulation 1 in that one or more variables are altered to simulate 
different policy alternatives. 
Simulation 1 - The Base Run 
Simulation 1 provides a base for 1979-2000 with which policy 
Simulations 2-8 can be compared. It is made by setting the exogenous 
variables of both the livestock model and the crop market model equal to 
their most likely levels for the 1979-2000 period and by modifying some 
of the coefficients of the statistically estimated equations. 
Modification of estimated equations 
In order to provide a meaningful base run, several of the estimated 
equations are modified to account for changes which are assumed to occur 
in the future. These modifications represent assumed changes in consumer 
tastes and preferences, technological improvements, and other trend 
forces. 
Three time trends are modified in the livestock model. The trends 
in the beef production and pork farm-retail margin equations are assumed 
to be constant at 1978 and 1977 levels, respectively. The trend for 
lamb production is assumed to increase at one-half the rate as during 
the sample period. The lamb production time trend is estimated with a 
negative coefficient. Therefore, the reduced rate of growth in the time 
trend translates into a reduced rate of decline in lamb and mutton 
production. This step is taken to prevent negative lamb and mutton 
production which otherwise would occur after only a few years. 
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Another important modification of the livestock model is based on 
an assumption that the income elasticities of demand for the five live­
stock and poultry commodities do not remain constant over the entire 
analysis period. It is assumed that after 1990, consumers will demand 
progressively smaller increases in consumption of each of the five com­
modities for a dollar increase in personal disposable income. In order 
to capture this assumption, the rate of increase in personal disposable 
income is tapered off after 1990- The rate of growth in income is 
decreased differently for each commodity. In general, income elasticities 
are assumed to decline the fastest for those commodities with the highest 
levels of per capita consumption. The rate of growth in personal 
disposable income declines fastest for beef and is followed by pork, 
lamb, chicken, and turkey in descending order. The rate of growth in 
income for lamb is assumed to decline the same as for pork even though 
lamb per capita consumption is the lowest of all five commodities. 
In addition, it is assumed that cattle farmers respond differently 
to price incentives after 1990. Therefore, the coefficient for B-FP 
(MA3)(MA3)^ ^ the beef production equation is reduced 
gradually from 54.7 in 1990 to 27.4 in 2000. This assumption is made to 
account for possible resource limitations (e.g. pasture) which might 
develop as cattle numbers increase in response to higher beef price to 
feed cost ratios in the future. 
Other modifications of the retail price equations are made to provide 
more realistic projections. The coefficients for personal disposable 
income are reduced from .1732 to .16 for pork and from .1018 to .095 
for turkey. 
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The farm-retail margin for turkey increases too rapidly because of 
the large coefficient for the three-year moving weighted average of the 
wage rate of meat manufacturing employees. The result is a farm price 
which appears too low. Therefore, the coefficient is reduced from 
27.9653 to 25.55. 
The equations of the crop market model also require some modifica­
tion. The time trends for the feed grain acreage, cotton acreage, and 
cottonseed price equations are assumed to be constant at their 1976 
levels. The time trend in the feed grain commercial demand equation is 
modified to increase by only .5 per year after 1977. Per capita 
disposable income in the cotton lint commercial demand equation after 
1978 grows at 2/3 of its previous growth rate. This effectively 
incorporates an assumption that the income elasticity of cotton 
commercial demand is lower in the analysis period as compared with the 
sample period. Soybean exports are assumed to have less of an effect 
on the soybean price for 1979-2000 than during the sample period. This 
assumption is incorporated by lowering the coefficient for soybean 
exports in the price equation to .0058 from .0066. 
The projected levels of exogenous variables 
Another important step in the application of the model to policy 
analysis is to determine and project the levels of the variables which 
are exogenous to the model. This section deals with the assumptions 
relating to the exogenous variables of the model and the levels at 
which they are set. 
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Exports and imports Exports and imports for both livestock and 
crop commodities are projected using trend variables or they are assumed 
constant. Ordinary least squares or autoregressive least squares are 
used to estimate the trend coefficients. 
The following equations are used to project livestock imports and 
exports and poultry net exports. 
B-IMP = 123.8902 + 76.5643T, P = .4671, (61) 
^ (5.837) (2.348) 
ALS, = .8670, MSE = 49142.4550, DW = 1.5608. 
B-EXP = 28.6993 + 4.2174T, (62) 
(9.241) 
OLS, = .7952, MSE = 239.5221, DW = 1.449. 
P-IMP = 13.7807 + 15.2069T, p = .8554, (63) 
(2.136) (5.929) 
ALS, R^ = .9527, MSE = 874.6217, DW = 1.1795. 
P-EXP = 35.0471 + 7.7096T, (64) 
(5.521) 
OLS, R^ = .5808, MSE = 2242.4922, DW = 1.0958. 
L-IMP^ = 35.25 which is the 1973-76 average. (65) 
L-EXP = -.1023 + .3531T, p = .4885, (66) 
(5.413) (2.622) 
ALS, R^ = .8494, MSE » 1.0972, DW = 1.9666. 
C-NEXP = -118.9969 + 229.3105 LNT, p = .7068, (67) 
(1.529) (5.358) 
ALS, R^ - .7510, MSE = 2231.9151, DW = 1.080. 
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T-NEXP = -25.7649 + 34.8693 LîJT, p = .5071, (68) 
(3.900) (3.179) 
ALS, = .8494, MSB = 71.8139, DW = 1.8087. 
The definitions of the above variables are found in Table 4. These 
equations are estimated from annual time series for 1953-76. 
Table 8 shows the projected levels of livestock commodity imports, 
for 1980, 1990 and 2000. Averages of actual observations for 1972-76 
are also presented for comparison. Beef imports are projected to 
increase from 2,372.2 million pounds in 1980 to 3,907.6 million pounds 
in 2000. Pork imports are expected to reach 824.3 million pounds by 
2000 as compared with 468.0 million pounds in 1972-76. Lamb and mutton 
imports are assumed constant at 1973-76 average levels. 
Table 8. Projected levels of imports for beef, pork, and lamb and 
mutton for 1980, 1990, and 2000, with actual 1972-76 average 
imports for comparison 
Commodity 1972-76* 1980 1990 2000 
Beef (Mil. lbs.) 1,861.1 2,372.2 3,141.9 3,907.6 
Pork (Mil. lbs.) 468.0 499.5 668.6 824.3 
Lamb and Mutton (Mil. lbs.) 35.3^ 35.3 35.3 35.3 
^Refer to Appendix A for data sources. 
^A four-year average for 1973-76. 
Table 9 indicates the projected levels of livestock and poultry 
exports and net exports. Beef exports are projected to be 231.1 million 
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pounds in 2000 which is 102.9 million pounds higher than the 1972-76 
average. Pork exports are projected to drop below the 1972-76 average 
in 1980 but to increase rapidly thereafter to reach 405.1 million 
pounds in 2000. Lamb and mutton exports increase from 9.7 million 
pounds in 1980 to 16,7 million pounds in 2000. Chicken net exports are 
projected to increase to 481.9 million pounds in 2000 while turkey net 
exports increase to 82.7 million pounds. 
Table 9. Projected levels of exports for beef, pork, lamb and mutton 
and net exports for chicken and turkey for 1980, 1990, and 
2000, with actual 1972-76 average exports and net exports 
for comparison 
Commodity 1972-76& 1980 1990 2000 
Beef (Mil. lbs.) 128.2 146.8 189.0 231.1 
Pork (Mil. lbs.) 282.6 250.9 328.0 405.1 
Lamb and Mutton (Mil. lbs.) 7.4 9.7 13.2 16.7 
Chicken (Mil. lbs.) 273.6 390.3 429.3 481.9 
Turkey (Mil. lbs.) 52.6 64.7 74.6 82.7 
^efer to Appendix A for data sources. 
Crop imports are assumed to be constant over the 1979-2000 period. 
Imports of .4 million tons, 2.0 million bushels, and .05 million bales 
are assumed for feed grains, wheat, and cotton lint, respectively. Soy­
bean and cottonseed imports are assumed to be zero. The above assump­
tions are based on 1972-76 averages for feed grain and cotton lint 
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imports and a 1967-76 average for wheat imports. 
Crop exports are projected by time trends and a dummy variable. 
The dummy variable takes into account apparent structural shifts in the 
levels of exports. Exports of feed grains, wheat and soybeans took a 
dramatic jump in 1972 and seem to have maintained these high levels. 
The crop export equations are estimated from annual time series data 
for 1949-76. The estimated equations which follow are used to project 
crop exports. 
FG-EXPTS = 1.3371 + 17.7565 DUMI + 1.0864T, (69) 
(7.357) (9.494) 
OLS, = .9443, MSE = 13.3819, DW = 1.4480. 
W-EXPTS = 189.8632 + 367.8431 DUMI + 14.9540T, p = .4813, (70) 
(2.926) (1.822) (2.231) 
ALS, = .8256, MSE = 14912.7607, DW = 2.0693. 
SB-EXPTS = -96.3859 + 65.8911 WRDI3M2 + 57.4394 DUMI + 21.1779T, (71) 
(2.377) (2.133) (13.437) 
OLS, R^ = .9605, MSE = 1453.1959, DW = 1.6684. 
CT-EXPTS^ = 4.6 which is the 1949-76 variable average for (72) 
cotton exports. 
The crop export (EXPTS^) and trend (T) variables are as defined in 
Appendix D. DUMI is a dummy variable with 1972-76 equal one and 1949-71 
equal zero. WRDUM2 is a dummy variable accounting for the Korean War 
period with 1949-52 equal one and zero otherwise. 
For the purpose of projection from 1979-2000, DUMI is set equal to 
one under the assumption that crop exports will remain at a higher level 
through 2000. WRDUM2 is set equal to zero and the time trend is increased 
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by one unit per year up to 52 in 2000. 
Cotton lint exports are assumed constant because of lack of 
correlation with trend variables or dtnnmy variables. 
Table 10 displays projected levels of crop exports with 1972-76 
averages of actual observations for comparison. Of the four crops, soy­
bean exports are projected to increase the most. They reach 1,062.3 in 
2000 which is 108 percent higher than the 1972-76 average. The projected 
level of feed grain exports for 2000 is 60 percent higher than 1972-76. 
Wheat exports are estimated to increase by 37 percent over the same 
period. Cotton exports are constant at 4.5. 
Table 10. Projected levels of exports for feed grains, wheat, soybeans, 
and cotton lint for 1980, 1990, and 2000, with actual 1972-76 
average exports for comparison 
Commodity 1972-76^ 1980 1990 2000 
Feed grains (Mil. tons) 47.3 53.9 64.7 75.6 
Wheat (Mil. bu.) 1,099.4 1,201.6 1,362.0 1,511.5 
Soybeans (Mil. bu.) 511.7 638.7 850.5 1,062.3 
Cotton lint (Mil. bales) 4.7 4.5 4.5 4.5 
^Refer to Appendix D for data sources. 
Crop yields Crop yields are projected exogenously as linear 
functions of time using 1949-76 as a sample period. Ordinary and auto-
regressive least squares are used to estimate the equations which 
follow. 
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FG-Y = .6690 + .0498T, (73) 
(17.575) 
OLS, = .9224, MSE = .0147, DW = 1.4314. 
W-Y = 15.6801 + .6255T, (74) 
(12.891) 
OLS, = .8647, MSE = 4.3016, DW = 1.3877. 
SB-Y = 20.0293 + .2746T, (75) 
(7.693) 
OLS, R^ = .6948, MSE = 2.3271, DW = 1.5888. 
CT-Y = .2230 + .1989 LNT, p = .4311, (76) 
(4.457) (2.454) 
ALS, R^ = .7768, MSE = .0060, DW = 1.7475. 
Feed grain and wheat yields deviate from the above trends after 
1990. An assumption is made that after 1990 the technological advances 
which have caused yields to increase in the past will slow down. To 
account for this, the time trend variable increases at one-half unit per 
year instead of one unit per year after 1990. 
As is seen in Table 11, feed grain and wheat yields are projected 
to increase substantially even with the assumption of a 50 percent 
reduction in the rate of growth after 1990. Feed grain yields increase 
by 33 percent from 1980 to 2000 and wheat yields increase by 26 percent 
over the same period. Soybean and cotton yields increase by 19 percent 
and 9 percent, respectively. 
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Table 11. Projected yields per harvested acre for feed grains, wheat, 
soybeans, and cotton lint for 1980, 1990, and 2000, with 
actual 1972-76 average yields for comparison 
Commodity 1972-76* 1980 1990 2000 
Feed grains (tons) 1.94 2.26 2.76 3.01 
Wheat (bushels) 30.54 35.70 41.95 45.08 
Soybeans (bushels) 26.61 28.82 31.56 34.31 
Cotton lint (bales) .99 1.08 1.14 1.18 
^efer to Appendix D for data sources. 
Livestock military consumption Military consumption of livestock 
commodities is the last group of exogenous variables which are projected 
by estimated econometric equations. The equations presented are used to 
project livestock and poultry military consumption. 
B-MILCONS = -33.7430 + .2037 MILPOP , p = .7647, (77) 
(2.723) ^ (3.610) 
ALS, = .8754, MSB = 2467.5413, DW = 1.4620. 
P-MILCONS =-6.3338 + .0798 MILPOP p = .9006, (78) 
(3.702) ^ (6.139) 
ALS, = .9128, MSB = 337.1776, DW = 2.2077. 
L-MILCONS = 1.0 which is the value of the variable for (79) 
1974, 1975 and 1976. 
C-MILCONS = -1.4465 + .0300 MILPOP , P = .8540, (80) 
(2.897) ^ (4.818) 
ALS, R^ = .8672, MSB = 64.1501, DW = 2.1077. 
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T-MILCONS = -52.2126 + 7.4795 LUT + .0257 MILPOP., (81) 
(4.234) (7.829) 
OLS, = .7471, MSB = 39.7913, DW = 1.4905. 
These equations are estimated with 1953-76 annual data. MILPOP is 
military population in thousands and it is assumed to be constant at 
2,123 which is the post-Vietnam War average (1974-76 average). 
Table 12 shows that military consumption of all livestock and 
poultry commodities increases except for lamb and mutton. These 
increases are due to the high levels of the estimated autoregressive 
parameters (ps) even though military population is held constant. Turkey 
military consumption increases because it has a positive log time trend. 
Table 12. Projected levels of military consumption for beef, pork, lamb 
and mutton, chicken, and turkey for 1980, 1990, and 2000, 
with actual 1974-76 averages for comparison 
Commodity 1974-76* 1980 1990 2000 
Beef (Mil. lbs.) 239.7 274.4 288.1 289.0 
Pork (Mil. lbs.) 94.0 88.8 99.7 103.6 
Lamb and mutton (Mil. lbs.) 1.0 1.0 1.0 1.0 
Chicken (Mil. lbs.) 35.3 42.7 51.4 53.2 
Turkey (Mil. lbs.) 17.0 27.3 29.6 31.3 
*Refer to Appendix A for data sources. 
Government policy variables Government policy variables are set 
at anticipated levels. These variables are difficult to project because 
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their levels are determined by the government which often modifies, 
adds to, or eliminates national agricultural policy legislation with­
out much forewarning. For this study only government policies which 
have influenced the agricultural sector in the past are used. These 
policy variables are set at levels which are anticipated for the 1979-
2000 period. 
Acreage diverted or set-aside under the feed grain and wheat 
programs were estimated to be 5.0 and 8.4 million acres in 1978, 
respectively [83, 88], It is assumed that the feed grain and wheat 
programs will have increased participation in the future and that cotton 
diverted acreage will continue to be low. Therefore, feed grain, wheat 
and cotton diverted acreages are set at 10.0, 10.0, and 0.0 for the 
analysis period. 
Crop loan rates are assumed to remain constant in real terms at 
levels which have prevailed over the most recent past. Loan rates are 
set at $1.93 per bushel for corn, $2.28 per bushel for wheat, $4.18 per 
bushel for soybeans, and 44.560 per pound for cotton lint. The above 
loan rates are expressed in 1977 dollars and represent a 1977-78 average 
for corn, a 1976-78 average for wheat, and 1978 value for soybeans, and 
the 1978 value for cotton lint. The cottonseed loan rate is assumed to 
be zero as it has been since 1971. 
Most other government program variables except feed grain, wheat 
and cotton government payments are set equal to zero over the analysis 
period. Government payments are assumed to be 600, 500, and 200 million 
dollars for feed grains, wheat and cotton, respectively. Also, the free 
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market dunmqr variables (IMDDMl and FMDDM2) are included at a level of .5 
instead of one in most cases. The exceptions occur in the feed grain 
commercial demand, wheat government inventory, and soybean harvested 
acreage equations where these variables are set at .85, .75 and .75 for 
the respective equation. The free market dumnqr variables are included 
at values less than one because it is felt that the forces which caused 
shifts in some of the crop market variables during the mid 1970s will be 
dissipated somewhat. However, they are not reduced to zero because some 
of the shifts which occurred are expected to persist into the future. 
The wheat low loan rate dummy (LLBDDM) is continued at a level of 
one to the year 2000 allowing the quantity of wheat supplied to have an 
added effect on the price of wheat. 
Other exogenous variables Other important exogenous variables 
are either assumed to be constant or to increase at assumed rates. 
Those remaining variables which are assumed to be constant are RFC (range 
feed conditions in 17 western states) which takes on a value of 76.64 
which is the 1953-76 variable mean, and the byproduct allowances for 
beef, pork and lamb ^ ich are set at their 1953-75 variable means in 
1977 dollâîfs of 9.20, 6.61, and 13.41 cents per pound, respectively. 
The polyester price is also assumed to be constant at its 1972-76 average 
of 53.63 cents per pound in 1977 dollars. 
Table 13 gives projected levels of certain other important exogenous 
variables. The Consumer Price Index 1967 • 100 (CFI) is assumed to grow 
at President Carter's guideline rate of 5.75 percent per year and the 
index of prices paid by farmers 1967 • 100 (IPPBF) is assumed to increase 
at a rate of 6 percent because it includes wages paid by farmers. 
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Table 13. Assumed levels of other important exogenous variables for 
1980, 1990, and 2000, with 1976 actual values for comparison 
Variable 1976^ 1980 1990 2000 
CPI (1967 = 100) 170.5 218.6 382.4 668.8 
IPPBF (1967 = 100) 201.0 259.6 464.8 832.4 
INC (Bil. $)^ 693.1 791.7 1,124.2 1,596.3 
PINC ($)b 3,222.0 3,573.8 4,714.7 6,311.2 
POP (Mil.) 213.87 221.96 244.47 262.26 
W(MA4)^ 2.95 3.05 3.30 3.58 
^efer to Appendix A and Appendix D for data sources. 
^These variables are deflated by CPI (1967 = 100). 
Growth rates for personal disposable income in 1967 dollars (INC), 
personal disposable income per capita in 1967 dollars (PINC), and 
civilian population (POP) are taken from the OBERS projections [91]. 
Disposable income and disposable income per capita are assumed to grow 
at the same rate as personal income and personal income per capita. 
Military population is subtracted from the OBERS population projections 
to arrive at civilian population which is used in this study. The 
annual time series for INC, PINC, and POP are derived from the OBERS 
projections by calculating annual growth rate between the published 
years and interpolating between the years. The annual growth rates for 
population between 1980 and 1985 were calculated by the following 
formula: 
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1 + r = antilog (-
Ln P0Pg3 - Ln POPg^ 
) (82) 5 
= antilog (-.Ln 234.52 - Ln 223.53 
5 ) 
= 1.009645 
This growth rate is assumed to hold between 1980 and 1985. New growth 
rates are calculated between 1985 and 1990 and between 1990 and 2000. 
The annual growth rates of personal and per capita personal income are 
calculated in the same fashion. 
The three year moving average of the hourly wage rate of meat 
manufacturing employees deflated by CPI (W(MA4)) is assumed to grow at 
a rate of .8112 percent per year which is the 1961-76 average rate of 
growth in this variable. 
Other assumptions relating to the base run 
An important restriction placed upon the model is that the quantity 
supplied equals the quantity demanded. In the livestock model, civilian 
consumption is determined by an identity which embodies this constraint. 
The same condition is imposed on the crop commodities by the total 
inventory identity which requires total ending inventory to be equal to 
supply minus noninventory demand. 
An additional restriction placed on the crop submodels is that ending 
inventories cannot fall below assumed pipeline levels. Government 
inventories are constrained to be greater than or equal to zero and 
commercial inventories are restricted to be above their historical lows 
for 1949-76. The historical lows were eight million ton of feed grains 
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in 1956, 9-9 million bushels of wheat in 1963, 1.3 million bushels of 
soybeans in 1953, and 1-7 million bales of cotton lint in 1963. The 
lower bounds on these variables are assumed to be seven for feed grains, 
nine for wheat, one for soybeans, and one for cotton lint. 
The results of Simulation 1^ 
The results of Simulation 1 are examined at length in this sub­
section. Tables E.l through E.IO of Appendix E contain the projected 
levels for Simulation 1 of all major endogenous variables in both the 
livestock model and the crop market model for 1979 and 2000. The 
changes and percentage changes between 1979 and 2000 are also presented 
to give the reader a feeling for the magnitude and direction of change. 
Historical averages, which in most cases define periods of equal length 
to the analysis period, are presented along with changes and percentage 
changes. The historical data provide a base for comparison with the 
estimated data. 
Three and five-year averages are used for the historical data in 
an attempt to render them more comparable with their projected counter­
parts. The averages reduce the variability in the historical data, 
which enters stochastically because of changes in weather, tastes and 
preferences, domestic government policy, and foreign government policy, 
etc. The projected levels of the endogenous variables, on the other 
hand, are more smooth because the exogenous variables are projected with 
smooth time paths or are assumed constant. Therefore, even though three 
and five-year averages of historical data are used, the changes over 
the historical period may not be strictly comparable with the predicted 
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data because of random events which occurred in the past such as the 
1973 retail price freeze or the purchase by the Soviet Union of U.S. 
grain. However, these historical data are presented to provide the 
reader with some method of comparing future projections with past events. 
Since the major emphasis of this study is to analyze the impacts on 
the livestock sector of some specific crop and livestock policy alterna­
tives, limited emphasis is placed on the results produced by the crop 
market model except where they relate to a better understanding of the 
events which occur in the livestock model or where events occur in the 
crop market model which are a direct result of changes in the livestock 
model. However, all major livestock and crop variables resulting from 
Simulation 1 are discussed in this subsection to give the reader a 
better understanding of the nature and extent of changes which occur in 
Simulations 2-8. 
Tc,hle E,1 presents the results of Simulation 1 for beef. Production 
is projected to increase as in the past even though beef farmers do not 
respond as readily as in the past to higher lagged farm prices and lower 
lagged feed costs after 1990. However, the combination of an increasing 
farm price and lower feed costs resulting from reduced feed grain and 
soybean prices, outweights the effect of reduced farmer response, 
causing beef production to increase by 12,832.0 million pounds from 
1979 to 2000. This is slightly more than the increase of 11,381.0 
million pounds between the 1953-55 and 1974-76 averages. 
The level of consumption increases faster than production because 
of increased imports. Consumption would increase even faster if 
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inventories did not increase as a result of competition from other meats 
and higher levels of beef production. Per capita consumption is 
estimated to increase by 32,3 pounds between 1979 and 2000 to a level 
of 158,6 pounds in 2000. This is 9.8 pounds less than the increase over 
the 22 year historical period of 42.1 pounds. The lower level of 
increase in per capita consumption is a result of restrictions placed 
on beef production and consumer responsiveness to increased income 
after 1990. 
The retail price of beef is projected to be 12.3 percent higher in 
2000 than in 1979, This increase can be attributed to the assumption 
that changes in consumer tastes and preferences which caused trend 
increases in beef prices in the historical period continue into the 
future. The positive trend at the retail level is strong enough to 
cause beef prices to increase even though the rate of growth in personal 
disposable income is assumed to decline in the last decade of this 
century. Also, the retail price increases by more than in the past 
because of the smaller increase in consumption relative to population 
during the analysis period. 
The farm price for beef is projected to increase over the analysis 
period by 14.5 cents per pound as compared to the 6.0 cent decline 
demonstrated by the historical data. The increase is a result of the 
higher retail price level and the lower rate of increase in the farm-
retail margin. As the farm price and production increase, cash receipts 
for the sale of cattle and calves increase by $22,266.9 million, which 
is a 73.8 percent increase for the analysis period. 
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Table E.2 presents the projected levels of the endogenous variables 
for pork along with historical data and other relevant information. The 
production of pork increases by 40.9 percent over the analysis period 
to a level of 18,841.4 million pounds. This is a faster rate of growth 
than over the historical period. The result is higher inventories and 
higher consumption. Per capita consumption increases to 73.0 pounds in 
2000, an amount which is 10.5 pounds higher than the 1979 value. This 
increase comes after a historical period of relatively stable per capita 
consumption. Competition with beef brings about this increase in per 
capita pork consumption. As is mentioned earlier, beef per capita 
consumption increases by 9.8 pounds less than in the historical period. 
At the same time, the change in per capita pork consumption increases 
from -1.8 for the historical period to 10.5 for the analysis period. 
The larger increase in pork consumption in the analysis period as 
compared with the historical period more than outweighs the smaller 
increase in beef consumption. 
The extent of substitution in consumption of the various meats can 
be seen by comparing the sum of the changes in per capita consumption 
of the five meats between the two periods. The sum of the changes in 
per capita consumption between 1953-55 and 1974-76 is 61.3 pounds, 
i.e., per capita consumption of all meats, roughly aggregated, increased 
by 61.3 million pounds during the historical period. The parallel 
value for 1979-2000 is 64.2 pounds. The difference between the two 
changes is only 2.9 pounds per capita which could be caused by random 
events entering into the historical data or by shifts in tastes and 
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preferences toward the consumption of more meat. 
Even with increased consumption, pork retail price is projected to 
increase. The farm price also increases because the farm-retail margin 
increases by only 1.6 cents. The small increase in the farm-retail 
margin occurs because marketing firms are able to reduce per pound costs 
of marketing as higher production allows them to perform their function 
more efficiently. As in the case of beef, increased production and 
higher prices bring about higher cash receipts from the sale of hogs. 
The predicted values of the lamb submodel variables are found in 
Table E.3. The increase in lamb and mutton production between 1979 and 
2000 of 13.8 percent is deceiving. Production is estimated by the model 
to continue its decline through 1986 at v^ich point lamb and mutton 
production reaches a low of 209.9 million pounds. From 1986 to 2000 
it increases to 284.1 million pounds. The upturn in production occurs 
as a result of an increase in the ratio of the lagged three-year moving 
average of farm price to the lagged three-year moving average of feed 
costs. 
Consumption follows the same pattern as production. It reaches 
301.2 million pounds in 2000 which represent 1.1 pounds per capita 
consumption. This is a decline of .2 pounds from 1979, as compared to 
a 2.5 pound decline in per capita consumption over the historical 
period. 
The retail price increases by 16.0 percent. Most of the increase 
occurs between 1979 and 1990. The price increases by only 1.3 percent 
after 1990 because of higher levels of production and consumption and 
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lower consumer responsiveness to increases in income. 
The farm-retail margin increases to a level of 108.2 cents per 
pound in 1990 after which it declines. The increase and decline result 
from the decrease and increase in production. Production enters the 
fann-retail margin equation as a weighted three-year moving average to 
account for cost economies. 
The farm price increases over the analysis period, but it increases 
slower than the retail price in the first half as farm-retail margin 
increases. The farm price increases faster than the retail price in 
the last half of the analysis period for the opposite reason. Cash 
receipts from the sale of sheep and lambs begin to increase in 1986 
after declining to $245.6 million in that year. 
Chicken production Increases by 7,713.2 million pounds from 1979 
to 2000 as compared with a 5,519.0 million pound increase over the 
historical period. Table E.4 shows that the larger increase in chicken 
production translates into a per capita consumption of 69.0 pounds in 
2000 as compared with 48.6 pounds in 1979. This increase in per capita 
consumption closely follows past trends. The change over the analysis 
period of 20.4 pounds is only ,8 pounds greater than the change over 
the historical period of 19.6 pounds per capita. This sustained 
increase in chicken consumption occurs as a result of higher farm prices 
caused by increased demand for chicken relative to beef and turkey. 
Chicken retail price per pound is projected to increase during the 
analysis period by 32.9 percent after a sustained decline over the 
historical period. This turn about is caused by smaller increases in 
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turkey consumption as compared to the historical period. Pork 
consumption increases by more than in the historical period, but the 
effect is not enough to cause chicken retail price to continue its 
sustained decline, especially since a change in turkey consumption 
affects the retail price of chicken by about 10 times as much as other 
substitute commodities. 
Changes in consumption rather than actual levels are important 
because of the rate of growth in personal disposable income which has 
a positive effect on price. That is, if consumption increases by less 
than in the historical period while income increases by the same rate 
as in the historical period, the retail price will increase. To have 
a stable increase in price, both income and consumption should increase 
along past trends. 
The farm-retail margin, farm price, and cash receipts variables for 
chicken also increase substantially over the analysis period. The farm-
retail-margin increases by 19.2 percent from 1979 to 2000. The farm 
price increases by 47.8 percent over the same period. The combination 
of higher levels of production and a higher farm price brings about an 
increase in cash receipts by 138.6 percent. 
The important information for the projected turkey variables is 
found in Table E.5. Production increases from 2,236.5 million pounds 
in 1979 to 3,094.5 in 2000. This is an increase of 858.0 million pounds 
in 22 years. Over the 22 year historical period, turkey production 
increased by 1,108.0 million pounds. 
The increase in turkey production does not offset the trend toward 
115 
lower ending inventory; therefore, turkey inventory declines over the 
analysis period. 
Turkey per capita consumption increases from 9.8 pounds in 1979 
to 11.4 pounds in 2000. This is an increase of only 1.6 pounds as 
compared to an increase of 3.9 pounds over the historical period. The 
lower level of change in consumption along with the effect of increased 
income causes the retail price of turkey to increase slightly between 
1979 and 2000. At the same time the farm-retail margin increases 
enough to cause a decline in the farm price by 23.6 percent. The 
increase in farm-retail margin is caused by the large influence of wages 
as compared to the negative effects of the other variables which 
influence it. Even with the lower farm price, cash receipts increases 
by 6.1 percent as production increases. 
The projected and historical variables for the feed grain submodel 
are found in Table E.6. Harvested acreage continues to decline, but 
slower than for the period from the 1951-55 average through the 1972-76 
average. Production increases by 70.1 million tons as compared with 
83.4 million ton in the historical period. This lower level of increase 
is a result of assumed slower rates of growth in yield after 1990. 
Total end-of-year inventory declines from 34.1 million tons in 1979 to 
14.2 million tons in 2000. Inventories decline because of a smaller 
increase in supply and an increase in commercial demand which parallels 
the increase over the historical period. The feed grain price per ton 
and the com price per bushel, as presented in Table E.6, both decline 
between 1979 and 2000 as they did in the past. However, as inventories 
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become tighter after 1990, the rate of decline in feed grain price 
begins to slow until the price begins to increase in the last three 
years of the analysis period. 
Table E.7 presents information pertaining to Simulation 1 for the 
wheat submodel. Harvested acreage in the analysis period increases by 
5.5 percent. At the same time, production increases but not as much as 
for the historical period because of an assumed decline in the rate of 
growth in yield after 1990. Along with the decline in the rate of 
increase in production comes a greater increase in commercial and food 
demand than in the historical period. A reduction in inventory results. 
The price of wheat responds as did the price of feed grains. That is, 
it declines as in the past, but at a slower rate. After 1990 the 
wheat price declines even more slowly than during the first half of 
the analysis period until it begins to increase after 1998 as inventories 
become tighter. 
Soybean harvested acreage increases by 24.1 million acres over the 
analysis period as compared to a 35.4 million acre increase over the 
historical period (Table E.8). The increase in soybean acreage is not 
completely offset by reductions in acreage harvested for the other 
three crops. Therefore, total harvested acreage for all four crops 
Increases. The estimated sum of feed grain, wheat, soybean, and cotton 
harvested acreage for 1979 is 226.5 million acres. This increases to 
249.9 million acres in 2000, which is 23.4 million acres more than in 
1979. Acreage harvested for these crops in 1977 was 244.4 million acres 
[44] which is only 5.5 million acres less than the projected level for 
2000. 
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This estimated rate of growth in soybean acreage and the trend in 
yield brings about an increase in production of 1,172.9 million bushels. 
Demand also increases, but the Increase is not enough to completely off­
set increases in production. The result is a higher level of soybean 
inventory in 2000 than in 1979. This, along with higher levels of 
production, causes the soybean price per bushel to decline by 94 cents 
between 1979 and 2000. Gross income increases by $4,073.7 million to 
a level of $13,834.4 million in 2000. 
Table E.9 contains data relevant to cotton lint for Simulation 1. 
Most cotton lint variable are fairly stable over the analysis period 
except for inventories and commercial demand. Commercial demand 
increases by 52.6 percent as compared to a 23.1 percent decrease over 
the historical period. The downward trend is turned upward because the 
price per pound of polyester is assumed to be constant in real terms in 
the future. In the past, the polyester price has declined dramatically, 
causing substitution away from cotton fabrics to polyester fabrics. The 
polyester price is expected to remain constant in the future in real 
terms because of higher oil prices. Cotton gross income is projected 
to decline as it did in the past, but the decline is considerably less 
than over the historical period. 
Production, supply and price per ton for cottonseed are presented 
in Table E.IO. Cottonseed production increases because of the increase 
in cotton lint production. Cottonseed price continues to decline in 
the future to a level of $53.0 per ton in 2000. This is a $26.0 drop 
in price caused by higher production and competition with soybean oil 
and meal. 
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Some readers might question whether crop prices will decline in 
real terms over the next 22 years. At this point, it is useful to present 
the prices received by farmers in nominal dollars to compare wi_n the 
real prices. Table 14 presents both real and nominal prices for several 
years from 1980 through 2000. Though real prices of all commodities 
decline over most of the analysis period, nominal prices increase 
sharply for all crops over the entire period. Most of the increase in 
nominal prices can be attributed to inflation. An inflation rate of 
5.75 percent is assumed in the model through the Consumer Price Index, 
which is assumed to grow at that rate. Another reason for increasing 
nominal prices is that the rate of decline in real prices is not as 
great as it was in the past. The model estimates that real crop prices 
will decline, but the rate of decline is far from 5.75 percent. In the 
past, nominal prices were actually declining or fairly stable through 
1972, after which time they became higher and less stable due to such 
factors as increased exports. 
The prices estimated by the model are felt to be reasonable 
projections. The higher levels of exports which occurred between 1972 
and 1976 are assumed to continue into the future while at the same time 
the rates of growth in feed grain and wheat yield are assumed to 
decline. The effect of these two forces along with other factors such 
as increased livestock feeding, results in lower levels of inventories 
in most cases. This in turn brings about a slower rate of growth in 
supply. This in conjunction with generally higher assumed rates of 
inflation than in the past, causes nominal prices to Increase. 
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Some readers might question ^ Aether crop prices will decline in 
real terms over the next 22 years. At this point, it is useful to present 
the prices received by farmers in nominal dollars to compare with the 
real prices. Table 14 presents both real and nominal prices for several 
years from 1980 through 2000. Though real prices of all commodities 
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decline. The effect of these two forces along with other factors such 
as increased livestock feeding, results in lower levels of inventories 
in most cases. This in turn brings about a slower rate of growth in 
supply. This in conjunction with generally higher assumed rates of 
inflation than in the past, causes nominal prices to increase. 
Table 14. Estimated crop prices received by farmers in nominal and real terms for several years 
from 1980 to 2000® 
Crop Corn Feed grain Wheat Soybeans Cotton lint Cottonseed 
year Real Nominal Real Nominal Real Nominal Real Nominal Real Nominal Real Nominal 
($/Bu.) ($/Ton) ($/Bu.) ($/Bu.) ($/Lb.) ($/Ton) 
1980 2.32 2.79 80.72 97.19 3.01 3.62 5.84 7.03 55,89 67,29 77,50 93,31 
1985 2.07 3.30 72.51 115.51 2.82 4.49 5,61 8.94 54.75 87,22 71,50 113,90 
1990 1.84 3.88 64.74 136.41 2.57 5,41 5.42 11,42 54.16 114,12 63,90 134,64 
1995 1.79 4.99 63.12 175.85 2.53 7.05 5.16 14,38 54,80 152,67 56,70 157,97 
2000 1.80 6.63 63.47 233.89 2,52 9,29 5.06 18,65 57.06 210.27 53,00 195.31 
*Real prices are deflated by the Consumer Price Index with 1977 = 100, 
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Assumptions and Results of Parity Price Policy Simulations 
Simulations 2-4 alter Simulation 1 by requiring that crop prices 
be supported at parity levels starting from 1979 and continuing through 
2000. In Simulation 2 prices received by farmers for their crops are 
required to be greater than or equal to 100 percent of parity. Simula­
tion 3 requires that crop prices be equal to the parity price. The loan 
rate is set equal to the parity price in Simulation 4, allowing the price 
received by farmers to be less than, equal to, or greater than parity. 
The individual crop parity prices are calculated by averaging 
monthly parity prices found in Agricultural Prices [47] over the com­
modity's 1977 crop year. The result is a season average parity price 
which is comparable to the season average price received by farmers for 
a particular crop. The adjusted base price, which is the average price 
received by farmers over the previous 10 years for a particular com­
modity divided by the average over the previous 10 years of the Index of 
Prices Received by Farmers, is assumed to be constant at 1977 levels for 
each crop. Real parity prices from 1979 through 2000 are assumed to 
increase at a rate of only .25 percent. This slight Increase occurs 
because the Consumer Price Index is assumed to increase at a rate of 
5.75 percent while the Parity Index is assumed to grow at a rate of 
6 percent. Parity prices are calculated by multiplying the adjusted base 
price by the Parity Index. The parity price is then expressed in real 
terms by dividing by the Consumer Price Index. Hence, since the adjusted 
base prices are assumed constant, the real parity prices Increase by .25 
per year. 
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The results of Simulations 2-4 are examined in the following sub­
sections. Tables E.ll through E.28 of Appendix E contain the projec­
tions for all eight simulations. The results for Simulation 1 are 
expressed in actual units while the results for Simulation 2 through 8 
are expressed in terms of percentage deviations from Simulation 1. A 
positive percentage represents an increase while a negative percentage 
represents a decrease in relation to Simulation 1. The impacts on the 
livestock sector are analyzed in the following subsection along with 
important changes in the crop sector. 
Simulations 2-3 
Differences between Simulations 2 and 3 are slight. Therefore, they 
are considered together in this subsection. The only difference between 
these two simulations is that crop prices are allowed to increase above 
parity in Simulation 2 while they are constrained to be equal to parity 
in Simulation 3. The soybean price is above parity in Simulation 2 
from 1990-2000, because inventories are drawn down to pipeline levels. 
The decline in soybean inventories occurs over s-averal years as the 
effects of higher crop prices cause substitution in acreage away from 
soybeans and into the other three crops whose prices are normally lower 
than the soybean price in relation to parity. 
By setting crop prices at parity levels, the levels of production 
of all five livestock and poultry commodities are reduced. Table E.ll 
indicates that production does not decrease immediately as a result of 
increased feed costs. Two factors contribute to this result. First, 
lagged season average feed grain and soybean prices are used to determine 
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current year livestock feed costs. This is done because lagged season 
average feed grain and soybean prices include eight or nine months of 
the current calendar year while the current season average prices 
include only three to four months of the current calendar year. Second, 
in the cases of beef, pork, and lamb and mutton, lagged feed costs are 
used to determine current meat production. Current feed costs are used 
to determine chicken and turkey production. As a result of these two 
factors, chicken and turkey production decline in 1980 by 6.47 percent 
and 2.50 percent, respectively. Beef, pork, and lamb and mutton 
production begin to decline in 1981 as the effects of higher feed grain 
and soybean prices cause livestock numbers to decline. 
The competition among the commodities can be seen as it affects 
production levels from the beginning to the end of the analysis period. 
The percentage reduction in beef production from Simulation 1 to Simula­
tion 2 increases over time. In 1981-85 beef production is 2.55 percent 
lower for Simulation 2 than for Simulation 1, It is 8.62 percent lower 
for 1986-90, 12.28 percent lower for 1991-95, and 14.15 percent lower for 
1996-2000. On the other hand, the percentage reduction in pork 
production becomes smaller over time. The same is true for lamb and 
mutton, chicken, and turkey production. These competitive trends can be 
more easily seen by examining the changes in the proportion of beef 
production to total meat production over time. In 1979 beef production 
is estimated to be 49 percent of total meat production. The impact of 
higher grain prices begins to be demonstrated in the 1981-85 period. 
The proportion of beef to total meat production increases to an average 
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of 51 percent. This larger percentage results because beef responds 
less rapidly to higher feed costs. However, by the 1996-2000 period 
beef production accounts for only 46 percent of meat production 
demonstrating that over the years other meats are substituted for beef. 
The causes of these results can be seen in Table E.16 which 
contains the simulation results for livestock and poultry farm prices. 
Farm prices for all five commodities increase sharply, but they increase 
to higher levels for pork, chicken and turkey than for beef. By the 
year 2000 for Simulation 2, the beef farm price is 56.90 percent above 
its Simulation 1 value. Farm prices for Simulation 2 for pork, chicken, 
and turkey are 59.27 percent, 59.02 percent, and 87.93 percent higher 
than for Simulation 1, respectively. The somewhat larger increases in 
price for pork, lamb, chicken, and turkey, than for beef result as 
consumers substitute other meats for beef. Also, beef production takes 
longer to respond to changes in feed costs than do the other four com­
modities because of biological reasons. The large percentage increase 
in the price of turkey almost entirely offsets the tendency toward 
reduced production caused by parity crop prices. Turkey production is 
only .32 percent lower for Simulation 2 than for Simulation 1 in 2000. 
Lamb and mutton production almost reduces to zero as a result of 
the increased feed grain price. The model constrains lamb and mutton 
production to be greater than or equal to 50 million pounds. This low 
level is reached by 1985 for both Simulations 2 and 3. Consequently, 
for Simulation 2 the farm price for lamb increases by only 13.61 
percent above Simulation 1 in 2000. 
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Not only would production of livestock commodities be hindered by 
supporting crop prices at parity levels, but consumers would also have 
to pay higher retail prices for meat. Retail prices are higher for all 
commodities, as shown by Table E.14. Retail prices for beef, pork, 
lamb, chicken, and turkey are 42.19, 40.73, 15.90, 32.40 and 39.14 
percent higher for Simulation 2 than for Simulation 1 in 2000, 
respectively. For the 1981-85 period, retail prices are 6.11, 24.18, 
5.55, 26.01, and 11.76 percent higher. 
The retail prices of beef, pork, and lamb are slightly lower in 
1980 than for Simulation 1 because lower production levels of chicken 
and turkey cause inventories of beef, pork, and lamb to be lower as 
consumers respond to the more rapid adjustment of chicken and turkey 
producers to increased feed costs. 
Table E.17 presents the simulation results for livestock cash 
receipts. Even though production is reduced, prices increase by larger 
percentages than production decreases. Therefore, cash receipts from 
the sale of livestock commodities increase, except for lamb. For lamb, 
production declines rapidly reaching its lower limit by 1985. However, 
the farm price increases by much less than for the other meats. As a 
consequence, cash receipts for Simulation 2 are 86.23 percent below 
those for Simulation 1 in 2000. 
Tables E.18-E.28 present the simulation results for the four crop 
commodities. As a result of setting crop prices at parity levels, the 
commercial demand for each crop immediately falls as livestock producers 
reduce feeding (Table E.24). However, as has been noted earlier. 
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livestock production does not decline immediately except for chicken 
and turkey which are affected by current feed costs (lagged feed grain 
and soybean prices). The sizes of the beef, hog and sheep herds are 
essentially fixed in the current year because of biological factors. 
However, the composition of the herds can change, especially for beef. 
The results of the model indicate that less of the meat produced is 
grain fed during the early years of the parity program. As livestock 
producers begin to reduce their meat production in response to higher 
lagged feed costs, livestock prices begin to rise in the later years. 
As livestock prices rise, producers feed more grains to larger and 
larger portions of their animals and they feed them to heavier weights. 
Thus, between 1991 and 2000 the commercial demand for feed grains is 
actually higher for both Simulations 2 and 3 than for Simulation 1. The 
implication is that the reduced level of beef production during these 
years is composed of larger numbers of fed animals in relation to the 
earlier years of the analysis period. The increase in the feed grain 
price to parity levels is offset in its effect upon the commercial 
demand for feed grains by increased feeding caused by higher livestock 
prices. 
Wheat and soybean commercial demands for Simulations 2 and 3 remain 
below their values for Simulation 1 throughout the analysis period. 
For Simulation 2 the reduction from Simulation 1 for wheat commercial 
demand is 41.15 percent in 1979 while it is only 8.53 percent below 
Simulation 1 in 2000. 
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Simulation ^  
Simulation 4 sets crop loan rates equal to parity prices. Crop 
prices increase by much less than if they are set at parity. Feed 
grain prices are 30.81 percent higher in 2000 for Simulation 4 than for 
Simulation 1 while the increase for Simulation 2 is 112.07 percent. The 
soybean price experiences a 38.51 percent increase for Simulation 4 as 
opposed to a 79.82 percent increase for Simulation 2 in 2000. 
The higher crop prices again bring about a reduction in the pro­
duction of all livestock and poultry commodities. However, the reduction 
is less than for either Simulation 2 or 3 because of the smaller increase 
in feed costs. Lamb production again reduces to its lower limit. How­
ever, the limit is not reached until 1998. Turkey production is higher 
by .16 percent during the 1996-2000 period than it is for Simulation 1 
even though feed costs are higher. This occurs because consumers 
substitute turkey and other meats for beef giving farmers the signal to 
increase the production of turkey relative to beef. The signal comes 
through the farm prices of the five commodities. The farm price for 
turkey in Simulation 4 is 40.34 percent higher than in Simulation 1 for 
1996-2000, as compared with 22.53, 22.38, 4.91, and 22.80 percent for 
beef, pork, lamb, and chicken, respectively. 
With crop loan rates set equal to parity prices, the retail price of 
beef increases by 2.58 percent in 1981-85 as compared to 6.11 percent 
for Simulations 2 and 3. By 1996-2000 turkey retail price registers 
the highest percentage increase of the five commodities (18.45) over 
Simulation 1, while the retail price of lamb increases by the smallest 
percentage. 
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Cash receipts increase above those estimated by Simulation 1. 
However, the increase is generally only about half as much as for 
Simulations 2 and 3. This is expected because of the smaller increases 
in prices. 
Table C.18 shows harvested acreage for feed grains and wheat to be 
slightly lower for Simulation 4 than for Simulation 1 while soybean and 
cotton acreage are slightly higher. This occurs as farmers respond to 
relative price changes in favor of soybeans and cotton and away from 
feed grains and wheat. 
The effects of setting loan rates at parity levels on crop 
commercial demands are seen in Table C.24. The commercial demand for 
feed grains is generally lower than for Simulation 1, while in the later 
years of the analysis period wheat and soybean demands are higher than 
for Simulation 1. This occurs as wheat is substituted for feed grains 
in feeding. Feed grains available for livestock and poultry feeding 
are reduced as acreage is reduced. Therefore, as inventories of feed 
grains reach pipeline levels in the later years of the analysis period 
feed grain commercial demand is reduced and more wheat is used in 
feeding. The increased wheat feeding causes wheat inventories to 
decline below levels of Simulation 1. Also, because of increased 
acreage, soybean supply increases by more than it did for Simulation 2 
and 3. Therefore, larger quantities are available in later years for 
livestock and human consumption than in Simulations 2 and 3. 
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Assumptions and Results of Beef Import Policy Simulations 
Simulations 5-8 analyze the impacts upon the livestock sector of 
increasing beef imports in an attempt to slow the increase in beef prices. 
Simulation 5 assumes that beef imports are allowed to rise 5 percent 
above import levels assumed in Simulation 1 starting in 1979. Simula­
tions 6-8 assume increases in beef imports of 10, 15, and 20 percent 
higher than Simulation 1, in their respective order. 
The following subsections deal with the results of Simulations 5-8. 
Tables E.11-E.18 of Appendix E present the results for the five live­
stock commodities and Tables E.19-E.28 of Appendix E contain the estimated 
variables of the crop commodities. The impacts upon the livestock sector 
are analyzed along with important impacts upon the crop sector. 
Simulation _5 
Table E.13 of Appendix E indicates that a 5 percent increase in beef 
imports results in a .42 percent increase in beef consumption in 1979. 
This has an immediate impact upon the retail prices of all commodities 
causing them to decline. The retail price of beef falls by .77 percent 
in 1979 which translates into a 1.37 cent decrease. 
As the supply of beef becomes more plentiful, consumers consume more 
beef relative to other meats causing the retail prices of substitutes to 
decline. There is also an immediate impact upon the farm-retail margins 
of beef, pork, chicken, and turkey. The farm-retail margins for beef, 
pork, and turkey increase as the farm prices of these commodities decrease 
by more than their retail prices. This difference suggests that retail 
prices do not adjust immediately to changes in farm prices. The farm-
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retail margin for chicken declines by .10 percent because the retail 
price declines by more than the farm price. 
The decline in farm prices in 1979 brings about a decline in cash 
receipts for Simulation 5. Cash receipts decline by 1.42, .66, .11, .53, 
and 1.46 percent for beef, pork, lamb, chicken, and turkey, respectively. 
By the 1996-2000 period, production of all commodities except turkey 
experience a slight increase over Simulation 1. This happens because 
during the early years of the analysis period the increase in beef 
imports causes farm prices of all commodities to decline (especially the 
price of beef) causing production to decline and the commercial demands 
for feed grains, soybeans, and other crops to decline. This causes crop 
inventories to build up and crop prices to decline as supplies increase. 
The lower feed grain and soybean prices eventually encourage expansion 
in the production of livestock commodities offsetting the production 
depressing effects of lower livestock commodity prices. The respective 
changes in production for beef, pork, lamb, chicken, and turkey from 
Simulation 1 to Simulation 5 in 1996-2000 are .07, .34, 9.02, .19, and 
-.04 percent. In general these changes are very slight. 
Because of the sustained 5 percent increase in imports of beef, the 
retail price of beef declines by only 1.65 percent from Simulation 1 in 
1996-2000. This translates into only a 3.16 cent per pound decline in 
the real price of beef from 191.89 to 188.73 cents per pound. However, 
for the same period the farm price falls by 2.35 percent or by 3.18 cents 
per pound. At the same time cash receipts for beef decline by $1,204.00 
million which is a 2.41 percent decline from Simulation 1. 
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Cash receipts from the sale of other commodities except for lamb 
also decline. Lamb cash receipts increase because the 9.02 percent 
increase in production outweighs the .49 percent decline in lamb farm 
price in 1996-2000. 
Tlie initial impact of a 5 percent increase in beef imports on the 
crop sector is a decrease in the commercial demands in 1979 of feed 
grains, wheat, and soybeans. This in turn causes ending year inventories 
of these crops to increase. Hence, supply for the 1980 crop year 
increases above Simulation 1, causing prices received by farmers to 
decline. The price decline in 1980 signals to farmers that they should 
adjust their 1981 acreage. Farmers adjust their plantings according to 
the relative prices. The result is a slight decline in soybean acreage 
by an average of .07 percent during 1981-85. Feed grain acreage increases 
by .01 percent, wheat acreage increases by .08 percent, and cotton acreage 
increases by .13 percent. For the rest of the analysis period feed 
grain acreage is lower than for Simulation 1. Soybean acreage is also 
lower. Wheat acreage, on the other hand, is higher than for Simulation 1 
mainly because wheat commercial demand accounts for only 35 percent of 
all domestic demand in 1979 and 36 percent of all domestic demand in 
1996-2000 for Simulation 1. Therefore, even though commercial demand for 
wheat declines because of lower livestock prices, the demand for human 
consumption increases because of lower wheat prices. The net result is 
a decrease in domestic demand but by less than the decreases in domestic 
demand for feed grains and soybeans. This causes inventories and supply 
to build up at slower rates than for feed grains and soybeans. The end 
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result is that wheat prices decline by less than do feed grain and soy­
bean prices causing substitution of acreage into wheat from feed grains 
and soybeans. Cotton acreage also increases over the entire analysis 
period because the commercial demand for cotton lint is not directly 
affected by the livestock sector. The lower cotton lint prices result 
from increased production and higher levels of inventory caused by 
increased acreage. 
Not only do cash receipts in the livestock sector fall, but gross 
income in the crop sector also falls. By the year 2000 a 5 percent 
increase in beef imports brings about a decline from Simulation 1 in 
gross income for feed grain, wheat, soybean and cotton by 3.74, 3.14, 
4.13, .85 percent, respectively. 
Simulations 6-8 
Simulations 6-8 assume that beef imports are higher than for Simula­
tion 1 by 10 percent, 15 percent, and 20 percent, respectively. The 
direction of change from Simulation 1 is the same for each of Simulations 
5-8. The difference is the magnitude of change due to higher beef 
imports. For example in 1981-85 beef production declines by .16 percent 
because of an increase in beef imports of 5 percent while an increase in 
beef imports of 10 percent causes beef production to decline by .33 
percent from Simulation 1 levels. Fifteen percent and 20 percent 
increases in beef imports cause production of beef to decline by .49 
percent and .66 percent, respectively, for the same period. The pattern 
portrayed for beef production in 1981-85 is the same as for every other 
endogenous variable in the model except feed grain commercial inventory. 
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That Is, as beef imports increase by increments of 5 percent from 
5 percent to 20 percent, each endogenous variable increases or decreases 
without changing the direction of change. Because of this property of 
Simulations 5-8, only Simulation 8 will be discussed in any detail in 
this subsection. The results of Simulations 6 and 7 fall between those 
of Simulations 5 and 8. 
A 20 percent increase in beef imports causes the retail price of 
beef to decline in 1979 by 3.08 percent which is a reduction of 5.46 
cents per pound. By the year 2000 the beef retail price is 7.18 percent 
or 14.29 cents lower than for Simulation 1. For pork the reductions in 
retail price are 1.97 cents per pound in 1979 and 5.74 cents per pound 
in 2000. The 1979 reductions in retail price for lamb, chicken, and 
turkey are .26 percent, 1.36 percent, and 2.71 percent, respectively. 
Turkey experiences the largest percentage reduction in retail price in 
2000 (8.56 percent). 
Farm prices for all livestock and poultry commodities decline 
because of increased beef imports. Except for chicken, farm prices 
decrease by more than retail prices because of higher farm-retail margins. 
The beef farm price declines by 5.21 percent in 1979 or 6.7 cents per 
pound. Pork farm price declines by 2.22 cents per pound with the chicken 
farm price declining by only .17 cents per pound and the turkey farm 
price being reduced by 2.48 cents per pound. The farm price of lamb 
declines by only .53 cents per pound. These lower farm prices are 
reflected in lower cash receipts for the livestock commodities in 1979. 
Beef and turkey cash receipts are reduced over 5 percent from Simulation 
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1 to Simulation 8. Pork and chicken cash receipts fall by 2.64 percent 
and 2.13 percent, respectively. Lamb cash receipts decrease by only 
.44 percent. 
By the year 2000, after beef imports are sustained at 20 percent 
above levels assumed in Simulation 1, cash receipts are 10.24, 7.29, 
8.10, and 20.81 percent lower for beef, pork, chicken, and turkey, 
respectively. Lamb cash receipts are 47.54 percent higher as lamb and 
mutton production is stimulated by lower feed grain prices. Lamb farm 
price declines but not enough to offset the increase in production. 
The 20 percent higher beef imports of Simulation 8 cause impacts 
upon the crop sector which are similar to those for Simulation 5. The 
difference is that Simulation 8 produces larger percentage changes from 
Simulation 1 in absolute value than does Simulation 5. The exception is 
with feed grain commercial and government inventories. As feed grain 
demands are reduced, inventories build up and prices fall. Much of the 
excess grain is received from farmers by the government in repayment of 
loans under the government price support program. As government 
inventories accumulate, private farmers hold less and less grain. In 
1996-2000, Simulation 5 registers a 5.53 percent increase in commercial 
inventories of feed grains while the 20 percent increase in beef imports 
causes commercial inventories to be 13.10 percent below the level for 
Simulation 1. This occurs even though both government and total feed 
grain inventories increase from one simulation to the next. 
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CHAPTER VII 
LIMITATIONS OF THE MODEL AND IMPLICATIONS 
FOR FURTHER RESEARCH 
The combined livestock and crop model used in this study has 
several limitations which deserve some attention. The beef submodel 
of the livestock model is highly aggregated. Production is in terms of 
the total quantity of beef produced. For the analysis undertaken in 
this study the model presented is adequate. However, by disaggregating 
the beef submodel into fed and nonfed beef, a more indepth analysis of 
the beef industry might be possible. Also, the livestock model might 
be enhanced by expanding each subsector to account for herd or flock 
sizes, slaughter and culling rates and other important variables which 
underlie the actual production of meat. 
As it is presently constituted, the livestock model is composed of 
only five commodities in the U.S. livestock sector. Submodels for the 
dairy and egg subsectors with linkages to the other livestock and crop 
commodities would allow a more complete analysis of the impacts of 
government policies upon the U.S. livestock sector. 
The crop model might also be improved by disaggregating crop 
commercial demands among their various domestic uses. Also, crop 
yields, which are exogenously determined in this model, might be 
incorporated into yield functions which would allow varying levels of 
input use to influence production. 
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CHAPTER VIII 
SUMMARY AND CONCLUSIONS 
Government policies of the 1950s and 1960s were directed mostly 
toward supporting incomes of crop farmers by supporting prices at some 
level in relation to parity. Loan rates and acreage diversion were the 
primary tools. The livestock sector benefited as government owned 
grain inventories began to accumulate. The high levels of government 
inventories provided a buffer to cushion the effects on the livestock 
sector of grain shortfalls caused by poor weather. The result was 
relatively stable feed prices which encouraged a structural change in 
both the livestock and crop sectors of U.S. agriculture. Stable crop 
and feed prices encouraged specialization as uncertainties facing farmers 
were reduced by government intervention. Farmers were more willing to 
invest in land, machinery and other high risk investments. 
The livestock sector became more and more dependent upon stable feed 
prices as large feedlots for beef and hogs became more prevalent. The 
broiler and turkey industries also expanded in size and specialization 
of units. In spite of increased dependence of the livestock sector on 
stable grain prices, in recent years less attention seems to have been 
given to the livestock sector as government grain policies were formu­
lated. The events leading to the return of U.S. agriculture to a free 
market system in 1974 reintroduced a level of price uncertainty in live­
stock production not known for many years. Grain prices increased 
sharply in response to increased exports and stock drawdowns. With 
reduced stocks, weather and disease began to play an increasing role in 
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causing fluctuations in crop prices. The livestock sector which had 
evolved after years of relatively stable prices became subjected to 
high and variable feed costs. 
In 1974, crop farmers were encouraged to produce all they could 
based on the belief that prices would remain high. However, with 
increased production crop prices began to fall by 1976. Farmers who had 
invested heavily in land and machinery began to feel the pinch. As a 
result, in 1977 the American Agriculture Movement was organized. The 
concept of parity prices was revived as the Movement threatened an 
agricultural strike if farmers did not receive 100 percent of parity 
for their commodities. 
In recent years, consumers have had more influence in determining 
agricultural policy than in the past. The effects of the consumer 
boycott of beef in 1973 demonstrated the increasing influence on 
agricultural policy of consumer movements. With the threat of a boycott 
in the wind, it was not long before the Nixon Administration responded by 
suspending the beef import quota in an attempt to reduce beef prices by 
increasing supply. In addition, price ceilings were placed on many live­
stock commodities. Again in 1978 and 1979, beef prices have increased 
rapidly and the Carter Administration has considered increasing the 
beef import quota. 
The focus of this study is to analyze the impacts of various crop 
and livestock policies upon the livestock sector of U.S. agriculture. 
The specific policies considered deal with certain aspects of the 
problems mentioned above. Two groups of policy alternatives are 
considered. First, the impacts on the livestock sector of supporting 
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crop prices at parity levels are analyzed. Second, the impacts on the 
livestock sector of increasing the beef import quota are analyzed. 
To analyze these alternatives a five-commodity econometric simula­
tion model of the U.S. livestock sector is linked to a revised and updated 
version of the crop market sector of the National Econometric Simulation 
Model developed at the Center for Agricultural and Rural Development, 
The livestock model consists of beef, pork, lamb, chicken and turkey 
submodels which contain competitive linkages to allow substitution of 
one meat for another in consumption. The crop market model contains 
submodels for feed grains (the aggregate of com, oats, barley, and grain 
sorghum), wheat, soybeans and cotton. Competition among the crop 
commodities in production enters through the acreage equations as farmers 
respond to changes in relative crop prices. Linkage of the livestock 
and the crop models is accomplished through the meat production equations 
which use feed grain and soybean prices to determine feed costs which 
influence production. Also, the farm prices estimated by the livestock 
model are used to determine the commercial demands for feed grains, 
wheat and soybeans. 
The two groups of policies are analyzed by eight different runs of 
the model (simulations). Simulation 1 is the base run which serves as 
the base with which Simulations 2-8 are compared. The exogenous and 
policy variables for Simulation 1 are set equal to their expected levels 
from 1979 to 2000. Simulation 2 deviates from Simulation 1 in that crop 
prices are required to be greater than or equal to 100 percent of parity. 
Similarly, Simulation 3 sets crop prices equal to parity levels, while 
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Simulatlcn 4 sets crop loan rates equal to parity prices. Simulations 
5-8 are different from Simulation 1 in that beef imports are increased 
above those assumed for Simulation 1. Beef imports are 5, 10, 15 and 
20 percent higher than in Simulation 1 for Simulations 5-8, respectively. 
Simulations 2 and 3 produce similar results. The difference is 
that Simulation 2 allows the soybean price to increase above parity 
levels after 1990 while Simulation 3 does not. Because of these slight 
differences Simulations 2 and 3 are analyzed together. 
By setting crop prices at parity levels, the levels of production 
of all five livestock and poultry commodities are reduced. However, 
production is not immediately affected because of time lags in the 
affects of feed costs upon meat production. 
Competition among the five commodities and resource restrictions 
placed upon beef production cause higher proportions of other meats to 
be produced and consumed relative to beef over time. That is, even 
though meat production is reduced for all commodities, when crop prices 
are set at parity, beef production constitutes a smaller and smaller 
proportion of total meat production over time. For 1981-85 beef 
production averages 51 percent of total meat production while in 1996-
2000 the percentage is reduced to 46. In 1979 beef production is 49 
percent of total meat production. These results suggest that high grain 
prices have a larger impact upon meats other than beef in the early 
years of the analysis while in the later years beef production is reduced 
by more than the production of the other four meats combined. 
Substitution away from beef occurs because the beef farm price increases 
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by a smaller percentage than do the farm prices of pork, chicken and 
turkey giving farmers the signal to produce more pork, chicken and 
turkey in relation to beef. 
Not only would production of livestock and poultry commodities be 
hindered by supporting crop prices at parity levels, but consumers 
would also have to pay higher prices for meat. Retail prices are higher 
in 2000 for Simulation 2 than for Simulation 1. Simulation 2 retail 
prices are 42, 41, 16, 32 and 39 percent higher than in Simulation 1 for 
beef, pork, lamb, chicken and turkey, respectively. 
The commercial demands for feed grain, wheat and soybeans are 
immediately reduced by parity crop prices and remain below Simulation 1 
levels until after 1990, when higher livestock prices result in larger 
proportions of fed cattle and increased demands for feed grains. The 
commercial demands for wheat and soybeans remain below their Simulation 1 
levels for the entire analysis period. 
Simulation 4 sets crop loan rates equal to 100 percent of parity. 
Crop prices increase by much less than if they are set at parity levels. 
Therefore, meat production declines by less than in Simulations 2 
and 3 because of smaller increases in feed costs. Turkey production 
averages slightly higher during 1996-2000 than for Simulation 1 even 
though feed costs are higher. This occurs because consumers substitute 
turkey and other meats for beef giving farmers the signal to increase 
the production of turkey relative to beef. The signal comes through 
larger increases in the turkey farm price relative to the farm price 
of beef. 
140 
With crop loan rates set equal to parity prices, the retail price of 
beef increases by 2.58 percent in 1981-85 as compared to 6.11 percent 
for Simulations 2 and 3. Prices Increase by larger percentages than 
production decreases, causing cash receipts from the sale of livestock 
and poultry commodities to increase above the Simulation 1 levels. 
Simulations 5-8 assume that beef imports are 5, 10, 15 and 20 
percent higher than for Simulation 1. The retail price of beef declines 
below Simulation 1 levels for all four alternatives. In 1979, the beef 
retail price declines by .77, 1.54, 2.31 and 3.08 percent for Simulations 
5-8, respectively. These percentages translate into 1.37, 2.73, 4.10 and 
5.46 cent decreases in the retail price of beef for 1979. The retail 
prices of substitute meat also decline slightly in 1979 as the larger 
supply of beef encourages consumers to substitute beef for other meats. 
By 1980, lower farm prices cause the production of all five com­
modities to decline resulting in a decrease in cash receipts. For the 
1996-2000 period, production of all commodities except turkey is slightly 
higher for Simulations 5-8 than for Simulation 1. This happens because 
in the early years of the analysis period the increase in beef imports 
causes the farm prices of all livestock and poultry commodities to 
decline which in turn causes meat production to decline and the commercial 
demands for the crop commodities to decline. The result is a build up of 
crop inventories which causes crop prices to decline. Lower feed grain 
and soybean prices eventually encourage expansion in livestock and 
poultry production offsetting the production, depressing effects of lower 
livestock commodity prices. However, in all instances except for pork 
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in the 1996-2000 period and for lamb, expansion of beef imports in 
Simulations 5-8 cause less than a 1 percent change in production from 
Simulation 1. 
In 2000, beef retail prices decline by 1.78, 3.57, 5.37 and 7-18 
percent from Simulation 1 for Simulations 5-8, respectively. These 
percentages represent retail prices which are 3.54, 7.11, 10.69 and 
14.29 cents below those of Simulation 1. 
The policy alternatives analyzed in this study are only a small 
subset of the possible alternatives which can be analyzed with the 
model presented here. With only slight modifications of certain 
exogenous variables, myriad of alternatives can be analyzed. The model 
can also be restructured to include the possibility of analysis of 
alternatives which are not presently possible. For instance, a complete 
input model with commodity specific demands for various important 
agricultural inputs is being developed at the Center for Agricultural 
and Rural Development. The model presented in this study could be 
linked to the input model to allow the analysis of various input policy 
alternatives. 
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APPENDIX A LIVESTOCK MODEL DATA SOURCES 
The data sources from which data are taken to form annual time 
series are presented in this appendix for each livestock and poultry 
commodity. Variable definitions are found in Tables 2 through 7 in the 
text. 
Beef, Pork and Tja-mh 
Quantity variable (PROD, INV, CCONS, IMP, EXP, and MILCONS) 
Sources ; U.S.D.A. Food Consumption, Prices, and Expenditures [66]. 
TJ.S.D.A. Food Consumption, Prices, and Expenditures, 
Supplement for 1975 [67]. 
U.S.D.A. Livestock and Meat Situation [69]. 
Price and cash receipts variables (FP, RP, FRM, BYPROD, and CR) 
Sources: U.S.D.A. Livestock and Meat Statistics [78]. 
U.S.D.A. Livestock and Meat Statistics, Supplement 
for 1976 [80]. 
U.S.D.A. Livestock and Meat Statistics, Supplement 
for 1975 [79]. 
Chicken and Turkey 
Quantity variables (PROD, INV, CCONS, NEXP, and MILCONS) 
Sources : U.S.D.A. Food Consumption, Prices, and Expenditures [66]. 
U.S.D.A. Food Consumption, Prices, and Expenditures 
Supplement for 1975 [67]. 
U.S.D.A. Poultry and Egg Situation [76]. 
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Price and cash receipts variables (FP, KP, FRM, and CR) 
Sources ; U.S.D.Â. Farm Retail Spreads for Food Products [60]. 
U.S.D.A, Marketing and Transportation Situation [70, 71, 
72, 74, and 75]. 
U.S.D.A. Agricultural Outlook [39]. 
U.S.D.A. Farm Income Statistics [59]. 
U.S.D.A. Agricultural Statistics [41, 42]. 
Other Variables 
Personal disposable income (INC) 
Source; U.S.D.C. Survey of Current Business [90]. 
Range feed conditions (RFC) 
Sources; U.S.D.A. Western Range and Livestock [49]. 
U.S.D.A. Western Range and Livestock, Monthly Reports [50]. 
U.S.D.A. Crop Production, Monthly Reports [48]. 
Consumer Price Index 1967=100 
Source: U.S.D.C. Survey of Current Business [90]. 
Index of prices paid by farmers 1967=100 
Source: U.S.D.A. Agricultural Statistics [41, 43]. 
Wage rate of meat manufacturing employees (W) 
Source: U.S.D.C. Statistical Abstract of the United States [89]. 
Feed cost variables (FC)^ 
Source; U.S.D.A. Agricultural Statistics [41, 43]. 
^See Appendix B. 
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APPENDIX B FEED COST DERIVATION 
The feed cost variables are weighted averages of the season average 
price received by farmers in dollars per ton for feed grains (FGP) and 
the season average price received by farmers in dollars per bushel for 
soybeans (SEP). The weights are obtained by assuming crude protein 
rations of 11 percent for beef, 14 percent for pork, 8.9 percent for 
lamb, 21 percent for chicken, and 16.5 percent for turkey [25]. One 
bushel of soybeans is assumed to yiald 47.5 pounds of meal. Feed grains 
are assumed to contain 8.9 percent protein which is the protein content 
of number two yellow com. Soybean meal is assumed to be 43.8 percent 
protein. 
The season average feed grain price is a weighted average price per 
ton received by farmers for com, oats, barley, and grain sorghum. 
Feed costs per hundred pounds of feed are obtained by solving 
equations B.l and B.2 simultaneously: 
FG + SB = 100, (B.l) 
.089*FG + .438*SB = i-R, (B.2) 
where FG and SB represent quantities in pounds of feed grains and soy­
beans, respectively, which satisfy the two equations and i-R is the 
ration requirement for the ith commodity where i = B (beef), P (pork), 
L (lamb), C (chicken), and T (turkey). 
Feed costs are obtained by multiplying FG and SB by their respective 
prices. Equation B.3 expresses feed costs per hundred pounds as a 
function of FGP and SBP. 
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= âiô * ^  + 473 * SBP, (B.3) 
where all variables are as previously defined. 
Feed grain price per ton is multiplied by FG converted from pounds 
to tons by dividing by 2000. Similarly, soybean price per bushel is 
multiplied by SB converted to bushels. The resulting feed cost 
variables are presented below: 
B-FC^ = .047 * FGP^ , + .127 * SBP^ ^, 
t t-1 t-1 
P-FC = .043 + FGP^ , + .308 * SBP^ ^, 
t t—1 t—1 
L-FC^ = FGP^_^, 
C-FC^ = .033 * FGP^ , + .730 * SBP^ 
t t—i t—1 
T-FC^ = .039 * FGP^ , + .458 * SBP_ ,. 
t t-1 t-1 
The subscript t refers to the current year. 
Lagged feed grain and soybean prices are used because the crop year 
starts October 1 for feed grains and September 1 for soybeans. The year 
for all livestock and poultry variables starts January 1. Lagged feed 
grain and soybean prices included months through September or October of 
the current year whereas current feed grain and soybean prices include 
months from September or October through December of the current year. 
Therefore, lagged crop year feed grain and soybean prices represent 
current prices better than do current crop year prices in relation to the 
livestock and poultry variables. As a consequence, the current feed cost 
variables are lagged three to four months from livestock and poultry 
production. 
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APPENDIX C 
TABLES OF LIVESTOCK MODEL VALIDATION RESULTS 
Table C.l. Actual, predicted, and percentage error for production of five livestock and poultry 
commodities* 
Beef production Pork production Lamb production 
Year Actual Predicted Error Actual Predicted Error Actual Predicted Error 
(1,000,000 lbs.) (%) (1,000,000 lbs.) (%) (1,000,000 lbs.) (%) 
1958 13330 13384 -0.4 10454 10683 -2.2 688 707 -2.8 
1959 13580 13587 -0.1 11993 11528 3.9 738 710 3.8 
1960 14753 14088 4.5 11607 11676 —0,6 768 712 7.3 
1961 15327 14833 3.2 11408 12084 -5.9 832 715 14.1 
1962 15324 15534 -1.4 11827 12230 -3.4 808 712 11.8 
1963 16456 16650 -1.2 12427 11761 5.4 770 701 8.9 
1964 18456 17972 2.6 12513 11664 6.8 715 682 4.6 
1965 18727 18456 1.4 11141 11994 -7.7 651 659 -1.3 
1966 19726 19141 3.0 11339 12333 —8.8 650 639 1.7 
1967 20219 19866 1.7 12581 12691 -0.9 646 621 3.9 
1968 20880 20230 3.1 13064 12817 1.9 602 599 0.5 
1969 21158 20697 2.2 12955 13582 —4 « 8 550 580 -5,5 
1970 21685 21408 1.3 13438 13874 -3.2 551 565 -2.5 
1971 21902 22575 -3.1 14792 13959 5.6 555 553 0.4 
1972 22419 23220 —3.6 13640 13544 0.7 543 529 2.6 
1973 21277 21946 -3.1 12751 12403 2,7 514 507 1.4 
1974 23138 23714 -2.5 13805 13418 2.8 465 475 -2.2 
1975 23975 24120 -0.7 11504 11826 —2 « 8 411 425 -3.3 
^Refer to Food Consumption, Prices, and Expenditures [66, 67]. 
Table C.l. Continued 
Chicken production Turkey production 
Year Actual Predicted Error Actual Predicted Error 
(1,000 ,000 lbs.) (%) (1,000,000 lbs.) (%) 
1958 5005 4798 4.1 1038 1000 3.7 
1959 5230 5143 1.7 1123 1177 —418 
1960 5144 5424 -5.4 1166 1290 -10.6 
1961 5749 5614 2.3 1495 1388 7.1 
1962 5789 5724 1.1 1294 1382 —6 « 8 
1963 6022 6014 0.1 1351 1380 -2.2 
1964 6195 6259 -1.0 1453 1409 3.0 
1965 6618 6594 0.4 1515 1513 0.2 
1966 7198 6993 2.8 1674 1607 4.0 
1967 7379 7259 1.6 1870 1643 12.1 
1968 7422 7742 -4.3 1611 1712 -6.3 
1969 7907 8072 -2.1 1606 1793 -11.6 
1970 8463 8351 1.3 1732 1813 -4.7 
1971 8503 8468 0.4 1779 1833 -3.0 
1972 8889 8888 0.0 1915 1843 3.7 
1973 8750 8695 0.6 1933 1846 4.5 
1974 8921 8877 0.5 1911 1860 2.7 
1975 8775 8845 -0.8 1804 1812 -0.4 
Table C.2. Actual, predicted, and percentage error for inventories of four livestock and poultry 
commodities® 
Year 
Beef inventory Pork inventory Lamb Inventory 
Actual Predicted Error Actual Predicted Error Actual Predicted Error 
(1,000,000 lbs.) <%) (1,000,000 lbs.) (%) (1,000,000 lbs.) (%) 
1958 174 172 1.1 206 226 -9.7 9 11 -18.7 
1959 202 179 11.6 264 234 11.5 15 10 35.1 
1960 170 187 -10.3 170 220 -29.5 12 11 4.6 
1961 200 206 -3.0 200 231 -15.4 18 12 30.7 
1962 189 214 -13,3 230 222 3.3 15 13 14.0 
1963 281 228 18.7 277 201 27.5 18 13 26.7 
1964 315 253 19.6 284 206 27.4 13 14 -8.0 
1965 260 265 -2.1 152 217 -42.8 12 14 -17.4 
1966 307 287 6.4 234 234 0.1 17 15 11.3 
1967 275 305 -11.0 286 249 13.1 15 16 -3.4 
1968 296 316 -6.7 256 251 1.8 14 16 -10.9 
1969 353 340 3.7 211 289 -37.0 16 17 -5.3 
1970 338 357 -5.6 336 299 10.9 19 17 9.7 
1971 366 381 -4.1 330 311 5.6 19 18 3.7 
1972 367 386 -5.3 214 294 -37.3 16 17 -8.5 
1973 448 451 -0.7 286 262 8.4 15 13 15.5 
1974 402 370 8.1 307 280 8.8 14 18 -27.3 
1975 326 367 -12.6 228 189 17.0 13 11 18.2 
*Refer to Food Consumption, Prices, and Expenditures [66, 67]. 
Table C.2. Continued 
Turkey Inventory 
Year Actual Predicted Error 
(1,000,000 lbs.) (%) 
1958 162 144 11.2 
1959 149 174 -17.2 
1960 160 214 -33.7 
1961 263 252 4.0 
1962 203 251 -23,8 
1963 217 232 -6,7 
1964 207 214 -3.4 
1965 200 225 -12.5 
1966 267 248 7.2 
1967 367 254 30.7 
1968 317 265 16.4 
1969 192 282 -46,9 
1970 219 280 -27,8 
1971 223 268 -20,1 
1972 208 247 -18.9 
1973 281 269 4.4 
1974 275 217 21.0 
1975 195 154 20.9 
o\ 
Table C.3. Actual, predicted, and percentage error for consumption of five livestock and poultry 
commodities® 
Beef consumption Pork consumption Lamb consumption 
Year Actual Predicted Error Actual Predicted Error Actual Predicted Error 
(1,000,000 lbs.) (%) (1,000,000 lbs.) (%) (1,000,000 lbs.) (%) 
1958 13786 13843 -0.4 10325 10534 -2.0 719 736 -2.4 
1959 14202 14231 -0.2 11797 11382 3.5 830 809 2.5 
1960 15147 14441 4.7 11566 11555 0.1 852 791 7.1 
1961 15902 15419 3.0 11225 11920 —6.2 923 811 12,1 
1962 16326 16517 -1,2 11671 12112 —3.8 949 850 10,4 
1963 17612 17877 -1.5 12200 11603 4.9 908 842 7.3 
1964 18899 18431 2.5 12361 11513 6.9 794 755 4,9 
1965 19060 18722 1.8 11235 11946 -6.3 716 723 -1.0 
1966 20140 19580 2,8 11243 12303 -9.4 771 764 0,9 
1967 20793 20391 1.9 12506 12653 -1.2 759 731 3,6 
1968 21627 20988 3,0 13035 12756 2.1 738 734 0.6 
1969 22065 21637 1.9 12940 13484 "4 • 2 687 718 -4,5 
1970 22926 22617 1.3 13393 13944 "4 « 1 657 674 -2,5 
1971 23084 23761 -2,9 14904 14053 5.7 645 641 0.5 
1972 23962 24758 -3.3 13921 13726 1,4 684 668 2.3 
1973 22812 23497 -3.0 12820 12575 1,9 557 554 0.6 
1974 24489 25101 -2.5 13962 13578 2.8 483 487 -0,9 
1975 25397 25512 -0.5 11576 11931 "•3.1 431 450 -4.4 
^Refer to Food Consumption, Prices, and Expenditures [66, 67]. 
Table C.3. Continued 
Year 
Chicken consumption Turkey consumption 
Actual Predicted Error Actual Predicted Error 
(1,000,000 lbs.) (%) (1,000,000 lbs.) (%) 
1958 4827 4620 4.3 1015 995 2.0 
1959 5038 4951 1.7 1092 1102 "0.9 
1960 4947 5227 -5.7 1099 1195 "8,7 
1961 5421 5286 2,5 1335 1293 3.2 
1962 5482 5417 1.2 1283 1312 "2.3 
1963 5739 5731 0.1 1266 1329 "5.0 
1964 5900 5964 -1.1 1384 1348 2.6 
1965 6387 6363 0.4 1424 1403 1,4 
1966 6879 6674 3.0 1504 1481 1,5 
1967 7112 6992 1,7 1668 1534 8,0 
1968 7233 7553 -4.4 1557 1597 "2,6 
1969 7640 7805 -2.2 1643 1687 -2.7 
1970 8158 8046 1.4 1613 1723 —6.8 
1971 8242 8207 0.4 1707 1777 -4,1 
1972 8669 8668 0.0 1846 1780 3.6 
1973 8465 8410 0.7 1775 1740 2.0 
1974 8623 8579 0.5 1860 1855 0.3 
1975 8524 8594 -0.8 1812 1803 0.5 
Table C.4. Actual, predicted, and percentage error for retail prices of five livestock and 
poultry commodités 
Year 
Beef retail price 
a 
Pork retail price a Lamb retail price a 
Actual Predicted Error Actual Predicted Error Actual Predicted Error 
(cents/lb.) (%) (cents/lb.) (%) (cents/lb.) (%) 
1958 92.6 89.5 3.3 73.7 70.4 4.5 89.3 84.9 4.9 
1959 93.9 92.5 1.5 64.5 66.6 -3.3 83.8 83.2 0.7 
1960 90.4 95.0 -5.1 63.0 65.3 -3.6 81.5 82.8 -1.6 
1961 87.5 92.7 -6.0 65.2 62.1 4.7 76.3 81.7 -7.1 
1962 90.2 89.5 0.7 64.9 60.6 6.7 79.8 80.6 —1.0 
1963 85.6 84.3 1.5 61.7 62.8 -1.7 80.9 81.1 -0.2 
1964 82.3 85.5 -3.8 60.2 78.3 -11.8 79.1 84.4 -6.6 
1965 84.8 89.4 -5.4 69.6 69.3 0.4 83.8 87.2 -4.0 
1966 84.8 89.7 -5.8 76.1 69.5 8.7 88.1 88.1 -0.1 
1967 82.6 89.0 -7.7 67.2 68.6 -2.0 87.2 89.1 -2.2 
1968 83.1 89.6 -7.8 64.7 69.7 -7.8 89.2 90.2 -1.2 
1969 87.6 88.9 -1.5 67.7 65.3 3.5 91.7 89.9 2.0 
1970 84.8 86.5 -2.0 67.1 62.1 7.5 90.7 90.1 0.7 
1971 86.0 83.2 3.3 58.0 61.4 -6.0 90.4 90.0 -0.5 
1972 90.8 81.3 10.4 66.4 65.2 1.7 94.8 92.3 2.7 
1973 101.8 96.3 5.4 82.5 82.7 -0.3 100.9 99.8 1.0 
1974 94.0 89.1 5.2 73.3 72.4 1.1 99.1 100.9 -1.8 
1975 90.6 88.7 2.1 83.7 81.4 2.8 104.0 105.0 -1.0 
^Refer to Livestock and Meat Statistics [78, 79]. 
Table C.4. Continued 
Year 
Chicken retail price^^^ Turkey retail price bee 
Actual Predicted Error Actual Predicted Error 
(cents/lb.) (%) (cents/lb.) (%) 
1958 52.3 51.8 0.9 60.7 62.6 -3.0 
1959 47.1 48.3 -2.6 58.1 59.8 -3.0 
1960 46.9 44.9 4.2 61.3 58.0 5.5 
1961 41.6 42.7 -2.6 50.0 54.0 -8.0 
1962 43.5 42.4 2.5 52.6 52.3 0.7 
1963 42.1 41.2 2.2 52.8 50.3 4.8 
1964 40.7 43.2 -6.3 50.4 52.5 -4.2 
1965 41.3 43.2 —4.6 50.9 53.6 -5.4 
1966 42.4 42.4 -0.1 51.9 51.7 0.3 
1967 38.1 41.0 -7.7 48.7 50.7 -4.1 
1968 38.2 38.6 -1.0 44.5 49.7 -11.6 
1969 38.3 35.3 7.9 44.7 47.0 -5.1 
1970 34.9 34.0 2.6 48.2 45.9 4.8 
1971 33.8 33.9 -0.2 45.2 44.2 2.3 
1972 33.0 34.0 -2.8 44.1 43.9 0.5 
1973 44.8 45.2 -0.9 55.5 53.3 4.0 
1974 37.9 36.5 3.8 49.2 45.5 7.5 
1975 39.2 39.6 -0.9 45.4 47.0 -3.6 
^Refer to Agricultural Outlook [39]. 
^Refer to Farm-Retail Spreads for Food Products [60]. 
^Refer to Marketing and Transportation Situation [72]. 
^Refer to Marketing and Transportation Situation [70, 71, 74, 75]. 
Table C.5. Actual, predicted, and percentage error for farm-retail margins of five livestock and 
poultry commodities 
Beef farm-retail margin^ Pork farm-retail margin^ Lamb farm-retail margin^ 
Year Actual Predicted Error Actual Predicted Error Actual Predicted Error 
(cents/lb.) (%) (cents/lb.) (%) (cents/lb.) (%) 
1958 30.3 29.6 2.2 31.1 32.2 -3.7 37.1 36.1 2.7 
1959 31.6 31.9 -0.8 34.8 33.0 5.3 38.9 36.8 5.5 
1960 31.7 30.4 4.0 30.7 31.3 -2.1 38.3 37.3 2.8 
1961 33.0 31.9 3.4 31.1 31.3 -0.5 38.7 37.6 3.0 
1962 29.2 32.3 -10.6 31.7 31.2 1.5 39.0 37.8 3.0 
1963 32.8 31.9 2.9 31.8 30.9 3.1 39.3 38.0 3.3 
1964 32.6 30.4 6.8 31.3 31.2 0.3 34.6 38.2 -10.7 
1965 29.9 30.9 -3.2 29.3 31.8 —8.6 33.7 38.7 -14.9 
1966 31.0 32.2 -3.9 32.7 31.8 2.9 37.7 39.2 -4.2 
1967 29.6 30.5 -3.0 32.4 31.5 2.8 38.6 39.9 -3.3 
1968 28.7 30.2 -5.4 31.6 31.1 1.6 37.7 40.6 -7.6 
1969 31.0 31.8 -2.6 29.1 31.5 —8.2 37.7 41.4 -9.7 
1970 31.9 31.8 0.5 33.2 30.7 7.5 40.2 42.1 -4.7 
1971 30.1 31.5 -4.8 31.3 30.1 4.0 43.3 42.9 0.9 
1972 33.0 34.2 -3.5 28.3 30.0 -5.9 44.5 43.6 2.1 
1973 34.3 33 3 2.9 28.8 29.4 -2.0 45.5 44.4 2.5 
1974 35.7 35 4 0.8 32.1 33.3 -3.8 45.5 45.2 0.6 
1975 32.9 31,3 4.9 29.8 30.0 —C « 6 46.1 46.3 -0.4 
^Refer to Livestock and Meat Statistics [78, 79]. 
Table C.5. Continued 
Chicken farm-retail margln^^^ Turkey farm-retail marKln^^^ 
Year Actual Predicted Error Actual Predicted Error 
(cents/lb.) (%) (cents/lb.) (%) 
1958 22.4 22.1 1.4 25.2 21.5 14.6 
1959 21.3 21.6 —112 18.7 22.6 -20.8 
1960 20.1 20.9 -4.3 20.5 21.1 —2.8 
1961 19.5 20.3 -3.7 25.3 21.5 15.2 
1962 19.8 19.7 0.3 20.0 21.1 -5.4 
1963 19.7 19.4 1.7 20.4 21.2 -3.8 
1964 19.1 19.5 -2,5 21.1 20.3 3.9 
1965 19.0 19.5 -2.5 20.3 20.9 -2.9 
1966 20.1 19.6 2.5 21.1 21.3 -0.9 
1967 19.5 19.2 1.7 23.2 20.7 10.7 
1968 19.0 19.1 -0.8 20.4 21.2 -3.9 
1969 18.9 18.6 1.6 19.7 22.0 -11.9 
1970 19.0 18.3 3.7 22.3 21.5 3.6 
1971 17.9 17.8 0.6 22.1 21.8 1.3 
1972 17.1 18.0 -5.4 21.5 22.2 -3.4 
1973 18.5 18.5 -0.2 22.1 20.7 6.4 
1974 16.5 16.8 -1.9 24.7 24.1 2.3 
1975 16.3 16.5 -1.3 18.8 20.3 —8.0 
^Refer to Agricultural Outlook [39]. 
^Refer to Farm-Retail Spreads for Food Products [60]. 
^Refer to Marketing and Transportation Situation [72]. 
^Refer to Marketing and Transportation Situation [70, 71, 74, 75]. 
Table C.6. Actual, predicted, and percentage error for farm prices of five livestock and poultry 
commodities 
Year 
Beef farm price a Pork farm price a Lamb farm price a 
Actual Predicted Error Actual Predicted Error Actual Predicted Error 
(cents/lb.) (%) (cent s/lb.) (%) (cents/lb.) (%) 
1958 68.1 65.7 3.6 47.2 42.7 9.7 59.2 55.8 5.8 
1959 68.6 66.9 2.5 32.4 36.4 -12.2 52.8 54.4 -2.9 
1960 63.9 69.8 -9.2 35.4 37,0 -4.7 50,2 52,5 -4,7 
1961 59,8 66.2 -10.6 37.4 34.2 8,6 43,5 50,1 -15,0 
1962 66.3 62.6 5.6 36.1 32.2 10,7 48.0 50.0 -4,1 
1963 57.4 57.0 0.6 32.6 34.6 -6.1 48.7 50.2 -3,0 
1964 54.1 59.5 -9.9 31.5 38.7 -22.8 52.5 54,1 —3,0 
1965 59.8 63.4 -6.1 44.0 41.2 6.4 58,8 57.2 2,8 
1966 59.3 63.0 —6.2 47.2 41.6 11.9 59,5 57.9 2.6 
1967 57.0 62.5 -9.6 37.3 39.6 —6.1 58,4 55.0 5.8 
1968 58.1 63.0 -8.5 35.2 40.8 -15,7 57.6 55.7 3.2 
1969 60.9 61.4 —0.8 41.4 36.7 11.5 60,9 55,5 9.0 
1970 56.9 58.8 -3.3 36.8 34.3 6.9 56,0 53,4 4.5 
1971 59.6 55.4 7.1 28.9 33,6 -16,3 52,0 52.9 -1.7 
1972 63.7 53.0 16.7 40.9 38,1 6.9 56,3 54,6 2,9 
1973 75.1 70.6 6.0 58,8 58,4 0,6 65.1 65.2 -0,1 
1974 63.4 58.9 7.2 46.0 44.0 4.4 62.1 64.1 -3.2 
1975 62.0 61.7 0.4 58.8 56.3 4.3 63,5 64.3 —1.3 
^Refer to Livestock and Meat Statistics [78, 79]. 
Table C.6. Continued 
bed bcG 
Chicken farm price Turkey farm price 
Year Actual Predicted Error Actual Predicted Error 
(cents/lb.) (%) (cents/lb.) (%) 
1958 29.9 29.7 0.6 35.6 41.1 -15.5 
1959 25.8 26.8 -3.8 39.4 37.3 5.4 
1960 26.8 24.0 10.6 40.8 36.9 9.7 
1961 22.1 22.5 -1.7 24.7 32.5 -31.9 
1962 23.7 22.7 4.3 32.7 31.2 4.4 
1963 22.4 21.8 2.7 32.4 29.1 10.2 
1964 21.6 23.7 -9.7 29.3 32.2 -10.0 
1965 22.2 23.7 -6.5 30.6 32.7 -7.0 
1966 22.3 22.9 -2.5 30.8 30.4 1.2 
1967 18.6 21.8 -17.4 25.5 30.0 -17.6 
1968 19.2 19.4 -1.3 24.1 28.5 -18.1 
1969 19.4 16.7 13.9 25.0 25.0 0.2 
1970 15.9 15.7 1.3 26.0 24.5 5.8 
1971 15.9 16.1 -1.1 23.1 22.3 3.2 
1972 16.0 16.0 -0.1 22.7 21.7 4.1 
1973 26.3 26.7 -1.4 33.4 32.6 2.5 
1974 21.4 19.6 8.2 24.5 21.4 12.8 
1975 23.0 23.1 -0.6 26.6 26.7 -0.5 
^Refer to Agricultural Outlook [39]. 
^Refer to Farm-Retail Spreads for Food Products [60]. 
^Refer to Marketing and Transportation Situation [72]. 
^Refer to Marketing and Transportation Situation [70, 71, 74, 75]. 
Table C.7. Actual, predicted, and percentage error for cash receipts from the sale of five 
livestock and poultry commodities 
Gash receipts Cash receipts 
for cattle & calves* Cash receipts for hogs* for sheep & lambs^ 
Year Actual Predicted Error Actual Predicted Error Actual Predicted Error 
($1,000,000) (%) ($1,000,000) (%) ($1,000,000) (%) 
1958 8455 7568 10.5 3888 3639 6.4 414 372 10.0 
1959 8973 7885 12.1 3189 3366 -5.5 383 361 5.8 
1960 8309 8621 -3.7 3230 3443 -6.6 367 348 5.1 
1961 8437 8560 -1.5 3518 3292 6.4 331 331 0.1 
1962 9031 8410 6.9 3490 3153 9.7 352 329 6.6 
1963 8848 8174 7.6 3308 3233 2.3 341 325 4.7 
1964 8380 9408 -12.3 3265 3541 -8.4 343 341 0.6 
1965 9462 10444 -10.4 3817 3832 -0,4 348 348 -0,2 
1966 10730 10795 -0.6 4289 3959 7.7 343 342 0.4 
1967 10550 11162 -5.8 3809 3880 -1.9 302 314 -4.1 
1968 10810 11511 -6.5 3625 4019 -10.9 302 306 -1.3 
1969 11451 11472 -0,2 4178 3848 7.9 313 295 5,7 
1970 11722 11346 3.2 3999 3687 7.8 287 276 4.1 
1971 12402 11253 9.3 3369 3636 -7.9 263 266 -1,4 
1972 14562 11066 24.0 4234 3963 6.4 281 263 6,2 
1973 16837 14327 14.9 5607 5425 3.3 292 303 -3,7 
1974 12064 12751 -5.7 4725 4487 5.0 251 278 -11.0 
1975 10861 13710 -26.2 4890 5014 -2.5 236 248 -5.0 
^Refer to Livestock and Meat Statistics [78, 79]. 
Table C.7. Continued 
Cash receipts for chickens^^ Cash receipts for turkeys^^ 
Year Actual Predicted Error Actual Predicted Error 
($1,000,000) (%) ($1,000,000) (%) 
1958 1324 1274 3.8 372 403 -8.1 
1959 1197 1246 -4.1 395 433 -9.6 
1960 1262 1196 5.2 418 472 -12.8 
1961 1159 1175 -1.4 397 446 -12.3 
1962 1261 1222 3.1 388 425 -9.5 
1963 1248 1241 0.6 411 393 4.5 
1964 1244 1407 -13.1 413 448 -8.7 
1965 1380 1483 -7.5 446 492 -10.4 
1966 1513 1528 -1.0 500 485 2.9 
1967 1314 1523 -16.0 460 490 -6.6 
1968 1358 1461 -7.5 400 484 -21.0 
1969 1489 1329 10.7 414 442 -7.0 
1970 1356 1304 3.8 429 437 -2.0 
1971 1300 1355 -4.2 413 401 2.9 
1972 1375 1411 —2.6 430 392 8.8 
1973 2146 2205 -2.7 703 606 13.8 
1974 1739 1705 1.9 460 389 15.5 
1975 1890 1973 -4.4 492 481 2.3 
^Refer to Farm Income Statistics [59]. 
^Refer to Agricultural Statistics [41, 42]. 
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Table C.8. Eighteen-year average absolute percentage errors for thirty-
four variables^ 
Beef Pork Lamb Chicken Turkey 
Production 2.2 3.9 4.4 1.7 5.1 
Inventory 8.0 17.1 14.9 ——— 18.2 
Consumption 2.1 3.9 3.8 1.8 3.2 
Retail price 4.4 4.3 2.2 3.0 4.4 
Farm-retail 
margin 3.7 3.6 4.6 2.1 6.8 
Farm price^ 6.3 8.9 4.2 4.9 8.9 
Cash receipts 8.9 5.9 4.2 5.2 8.8 
^The average absolute percentage prediction error is defined as 
18 
s l\ -
APE = t=l , where A is the actual observation in year t 
18 ^ 
and is the predicted value in year t. 
Gross farm value for beef, pork and lamb and farm value for 
chicken and turkey. 
2 
Table C.9. Theil inequality coefficients (Dg) for thirty-four variables 
Beef Pork Lamb Chicken Turkey 
Production .26 .32 1.27 .17 .47 
Inventory .35 .45 .68 ——— .72 
Consumption .30 .31 .49 .19 .35 
Retail price .87 .23 .46 .14 .29 
Farm-retail 
margin .45 .33 1.22 .29 .37 
Farm price .63 .18 .41 .19 .32 
Cash receipts .83 .20 .59 .15 .26 
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APPENDIX D CROP MARKET MODEL EQUATIONS AND DATA SOURCES 
This appendix contains the equations of the CARD crop market model 
and data sources from which the equations are estimated. 
Crop Market Model Equations 
The econometric equations and identities for the feed grain, wheat, 
soybean, and cotton submodels are presented along with accompanying 
statistics. The estimated coefficients are accompanied by t-statistics 
in parentheses. The method of estimation is symbolized by OLS for 
ordinary least squares, ALS for autoregressive least squares, and 3SLS 
for three-stage least squares. For autoregressive least squares equa­
tions, the estimated autoregressive parameter (p) is presented along 
with its t-statistic in parentheses. The coefficient of determination 
2 (R ), mean square error (MSE), and Durbin-Watson Statistic (DW) are also 
presented where applicable. Table D.l. contains definitions of the 
variable names used in the CARD crop market model presented in this 
appendix. 
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Feed grain submodel equations 
FG-AC = 148.3190 - .1936 FG-DIV - 8.3925 FGBASE 
(1.663) ^ (2.742) 
- 284.4673 SB-PR ./FG-PR^ , - 177.1842 (W-PR^ -/FG-PR^ JWPRDDM 
(1.869) (3.877) 
- .6876T- (D.l) 
(5.165) 
OLS, R^ = .9475, MSB = 13.7008, DW = 1.919. 
FG-PRO^ = FG-AC^ * FG-Y^. (D.2) 
FG-SDPPLY^ = FG-PRO^ + FG-TINV^_^ + FG-IMPTS^. (D.3) 
FG-PR = 87.5643 + 6.5147 FG-LR + 19.5067 FMDUMl 
(1.303) ^ (4.040) 
- .2624 FG-SUPPLY + .1629 FG-EXPTS , (D.4) 
(4.529) ^ (1.027) ^ 
3SLS. 
CNPR = -.0475 + .0298 FG-PR. , (D.5) 
^ (56.244) ^ 
OLS, R^ = .9922, MSB = .0011, DW = 1.7785. 
FG-CDEM = 64.7607 - 15.5395 FMDUM2 - .9118 FG-PR. 
^ (2.739) (3.653) ^ 
+ 1.4090 LV-PR + 3.0271T, (D.6) 
(4.220) ^ (15.261) 
3SLS. 
FG-TDEM^ 
FG-TINV^ 
= FG-CDEM^ + FG-EXPTS^. 
» FG-SUPPLY J. - FG-TDEM^. 
(D.7) 
(D.8) 
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FG-GINV = - 32.4100 + 1.1480 FG-TINV. + 8.9157 FG-LR^, (D.9) 
(29.991) ^ (5.772) ^ 
OLS, = .9733, MSB = 13.3031, DW = 1.8042. 
FG-CINVj. = FG-TINV^ - FG-GUÎV^. (D.IO) 
FG-CRPTS = - 3990.0923 + .5982 (FG-PRO. * FG-PR.) 
(20.697) ^ ^ 
+ 798.3541 LNT, (D.ll) 
(10.076) 
ALS, p = -.4375, R^ = .9430, MSB = 166507.8824, DW = 2.2995. 
(2.305) 
FG-GINC^ = FG-CRPTS^ + FG-GPAY^. (D.12) 
Wheat submodel equations 
W-ÂC = 110.9438 - 18.1472 W-ALTDUM + 9.5091 W-VLPGDM 
^ (13.575) (6.538) 
- .5906 W-SBAR. - .8150 W-DIV. - 8.0934 SB-PR. ^/W-PR. (D.13) 
(4.262) ^ (8.092) ^ (3.722) ^ ^ 
ALS, p = -.3892, R^ = .9523, MSE = 4.8141, DW = 2.1553. 
(2,168) 
W-PRO^ = W-AC^ * W-Y^. (D.14) 
W-SUPPLY^ = W-PRO^ + W-TINV^_^ + W-IMPTS^. (D.15) 
W-PR = 3.0669 + 1.1901 FMDDMl + .1748 W-LR 
(11.091) (1.191) 
- .0007 W-SUPPLY - .0004 (W-SUPPLY * LLRDUM) 
(6.812) ^ (5.639) ^ 
+ .0005 W-EXPTS , (D.16) 
(2.471) 
OLS, R^ = .9494, MSE = .0211, DW = 1.5199. 
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W-CDEM = 43.8028 + 42.8935 FMDXJMl + 4.4422 LV-PR 
(2.178) (3.391) 
- 95.0363 W-PR. + .5140 W-CDEM. ,, (D.17) 
(4.948) ^ (4.431) *=-1 
3SLS. 
W-FOOD = 464.1740 + 20.5026 FMDDMl + 15.9147 WRDUMl 
(4.051) (3.731) 
- 15.4144 (W-PR +W-MCJ+ .0301 PINC , (D.18) 
(4.324) ^ ^ (7.503) ^ 
3SLS. 
W-TDEM^ = W-CDEM^ + W-FOOD^ + W-EXPTS^. (D.19) 
W-TINV^ = W-SUPPLY^ - W-TDEM^. (D.20) 
W-GINV = -206.7987 - 267.1816 FMDUMl - 146.4695 WRDUMl 
^ (2.853) (1.301) 
+ 102.5850 W-LR + .6076 W-TINV + .3306 W-GINV (D.21) 
(2.107) ^ (5.132) ^ (3.290) 
3SLS. 
W-CINV^ = W-TINV^ - W-GINV^. (D.22) 
W-CRPTS. = -184.7690 + .9022 (W-PRO. * W-PR.) + 64.9603 LNT, (D.23) 
^ (53.465) ^ ^ (3.327) 
ALS, p = -.5900, R^ = .9826, MSE = 14407.9551, DW = 1.9117. 
(3.491) 
W-GINC^ = W-CRPTS^ + W-GPAY^. (D.24) 
Soybean submodel equations 
SB-AC: = 13.5195 + 7.2507 FMDUMl - .7137 FG-PR^ ^/SB-PR^ ^ 
^ (5.470) (3.684) 
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- 4.4876 W-PR. T/SB-PR . - .3029 CT-PR^ ,/SB-PR^ , 
(1.432) (1.761) 
+ 1.U04T, (D.25) 
(11.287) 
ALS, p = .5920, R^ = .9943, MSB = 1.3149, DW = 1.4148. 
SB-PRO^ = SB-AC^ * SB-Y^. (D.26) 
SB-SUPPLY^ = SB-PRO^ + SB-TINV^_^ + SB-IMPTS^. (D.27) 
SB-PR = .3402 + .9715 FMDUML - .9978 SB-LPRDUM + .4376 SB-LR 
(2.973) (1.878) (1.866) ^ 
+ .0066 SB-EXPTS - .0021 SB-SUPPLY + .6035 SB-PR , (D.28) 
(4.629) ^ (4.228) ^ (3.616) ^ ^ 
OLS, R^ = .9130, MSB = .0454, DW = 2.229. 
SB-CDEM = -220.6619 + .9820 FG-CDEM - 53.5980 SB-PR 
(1.574) ^ (3.618) 
+ 6.5507 LV-PR + 23.7674 T + .2160 SB-CDEM , (D.29) 
(5.340) ^ (6.397) (1.588) 
OLS, R^ = .9884, MSE = 727.2567, DW = 1.7223. 
SB-TDEM^= SB-CDEM^ + SB-EXPTS^. (D.30) 
SB-TINV^ = SB-SUPPLY^ - SB-TDEM^. (D.31) 
SB-GINC = -7.3341 +.9449 (SB-PRO * SB-PR ), (D.32) 
^ (23.167) ^ ^ 
OLS, R^ = .9538, MSE = 114026.4368, DW = 2.1548. 
Cotton submodel equations 
CT-AC = 29.0791 - 4.7336 CT-ALTDUM - .7010 CT-DIV - 1.0053 CT-SBAR 
(7.540) (4.304) ^ (5.136) ^ 
+ .0405 CS-PR^ , - 54.1563 W-PR ,/CT-PR , 
(1.981) (1.858) 
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- 1.7811 FG-PK ./CT-RP^ , - .4602 T, (D.33) 
CI,520) (10.448) 
OLS, = .9727, USE = 1.0415, DW = 2.3281. 
CT-PRO^ = CT-ÂC^ * Cr-Y^. (D.34) 
CT-STJPPLY^ = CT-PRO^ + CT-TINV^ _ + CT-IMPTS^. (D.35) 
t t t-1 t 
CT-PR = 12.4325 + 8.1712 ÎM)UM2 + 6.4063 WRDUMl - .2834 CT-SUPPLY 
(3.806) (2.910) (1,581) ^ 
+ .8246 CT-LR + 13.8807 CT-PRDUM, (D,36) 
(10.675) ^ (4.315) 
OLS, R"^ = .9070, MSB = 8.6901, DW = 2.0370. 
(3.334) (1.325) (1.962) 
CT-CDEMP^ = e-4'G099 - .2493 ÏMDUM2 CT-PR/' 
(3.066) (1.512) 
POLYPR^'^^^° CT-CDEMP^_^*^''^^^, (D.37) 
3SLS. 
CT-CDEM^ = CT-CDEMP^ * POP^/100. (D.38) 
CT-TDEM^ = CT-CDEM^ + CT-EXPTS^. (D.39) 
CT-TINV^ = CT-SUPPLY^ - CT-TDEM^. (D,40) 
CT-GINV = -3.9860 + .0414 CT-LR + .8727 CT-TINV., (D.41) 
(1.590) ^ (12.727) ^ 
OLS, R^ = .8953, MSE = 1.7296, DW = 1.4615. 
CS-PRO = 155.7182 + .3973 CT-PRO. - 13.1610 T, (D.42) 
(52.294) ^ (2.748) 
ALS, p = .5515 , R^ = .9946, MSE « 6470.1763, DW = 2.1038. 
(3.297) 
CS-SUPPLY^ = CS-PROD^ + CS-TINV^_^ + CS-IMPTS^. (D.43) 
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CS-PR = 43.3551 - .0083 CS-SUPPLY. + 23.8197 SB-PR 
(4.146) ^ (8.167) t 
+ .2336 CS-LR - 1.1466 T 
(1.445) ^ (2.342) 
(D.44) 
9 
OLS, R" = .8016, MSE = 76.8677, DW = 2.0129 
CTS-CRPTS^ = 520.5813 + .8640 (480.0 CT-PRO * .01 CT-PR 
t (14.707) t t 
+ .001 CS-PRO * CS-PR ) - 15.3091, 
(2.350) 
(D.45) 
OLS, R^ = .9693, MSE = 27291.0902, DW = 1.9947. 
CTS-GINC^ = CTS-CRPTS^ + CT-GPAY^ (D.46) 
Crop Market Model Data Sources 
The data sources listed below are used to construct the times series 
for the crop market model. The annual time series cover the period from 
1949 through 1976. Variable definitions are found in Table D.l. 
Sources for certain crop data 
This section includes sources of annual time series by crop for 
prices received by farmers (PR), harvested acreage (AC), yield per 
harvested acre (Y), production (PRO), supply (SUPPLY), total inventory 
(TINV), commercial inventory (CINV), government inventory (GINV), 
commercial demand (CDEM), total noninventory demand, (TDEM), exports 
(EXPTS), imports (IMPTS), and gross income (GINC). 
Feed grain sources: 
U.S.D.A. Feed Situation [62, 63]. 
U.S.D.A. Feed Statistics, Supplement for 1971 [65]. 
U.S.D.A. Feed Statistics Through 1966 [64]. 
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U.S.D.A. Agricultural Statistics [41, 43]. 
U.S.D.A. Farm Income Statistics [59]. 
U.S.D.A. Farm Income Situation [56, 57, 58]. 
Agricultural Stabilization Service. 1973 Set-aside 
Programs Annual Report [1]. 
Wheat sources; 
U.S.D.A. Wheat Situation [87, 88]. 
U.S.D.A. Agricultural Statistics [41, 42, 43]. 
U.S.D.A. Farm Income Statistics [59]. 
U.S.D.A. Farm Income Situation [57, 58]. 
U.S.D.A. Food Grain Statistics Through 1967 [68], 
Agricultural Stabilization Service. 1973 Set-aside 
Programs Annual Report [1]. 
Soybean sources ; 
U.S.D.A. Agricultural Statistics [40, 44]. 
U.S.D.A. Farm Income Statistics [59]. 
U.S.D.A. Farm Income Situation [57, 58, 59]. 
U.S.D.A. U.S. Fats and Oils Statistics [61]. 
Cotton and cottonseed sources : 
U.S.D.A. Statistics on Cotton and Related Data [77, 86]. 
U.S.D.A. Agricultural Statistics [41, 43], 
U.S.D.A. Farm Income Statistics [59]. 
Agricultural Stabilization Service. 1973 Set-aside 
Programs Annual Report [l]. 
U.S.D.A. Fats and Oils Situation [82]. 
U.S.D.A. U.S. Fats and Oils Statistics [61]. 
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Sources for other data used in crop model 
DIV; 
U.S,D»A» Agricultural Statistics [41, 42] 
U.S.D.A. Agricultural Statistics [40, 41, 43] 
U.S. Congress. Public Law 91-524 [38] 
Hadwiger, Don F. Federal Wheat Commodity Programs [15] 
PINC; 
D.S.D.C. Survey of Current Business [90] 
POLYPR; 
U.S.D.A. Cotton and Wool Situation [54] 
U.S.D.A. Cotton Situation [53] 
POP; 
U.S.D.A. Agricultural Statistics [41, 43] 
SBAR: 
Hadwiger, Don F. Federal Wheat Commodity Programs [15] 
CPI: 
U.S.D.C. Survey of Current Business [90] 
IPPBF; 
U.S.D.A. Agricultural Statistics [41, 43] 
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Table D.l. Definitions of variable code names and other symbols used 
in Appendix D * 
Variable 
code name Definition 
AC 
PRO 
SUPPLY 
PR^ 
CNPR 
CDEM 
FOOD 
CT-CDEMP 
IDEM 
TINV 
GINV 
Harvested acreage (million acres) 
Crop production (FG, million short tons; W and SB, 
million bushels; CT, million bales; and CS, million 
short tons) 
Crop yield per harvested acre (FG and CS, short tons; 
W and SB, bushels; and CT, bales) 
Beginning crop year supply defined as the sum of 
production, carry-in stocks, and imports (same units 
as production) 
Average crop year price received by farmers (FG and 
CS, dollars per short ton; W and SB, dollars per 
bushel; and CT, cents per pound) 
Average crop year price received by farmers for com 
(dollars per bushel) 
Total domestic crop year demand for all uses, except 
wheat which excludes food demand (same units as 
production) 
Crop year demand for wheat as food (million bushels) 
Domestic demand for cotton per capita multiplied by 
100 (bales) 
Total domestic crop year demand for all uses plus 
exports (same units as production) 
Ending crop year inventory (same units as production) 
Government owned ending crop year inventory (same units 
as production) 
^Prescripts used in this appendix refer to commodity groups; feed-
grains (FG), wheat (W), soybeans (SB), cotton lint (CT), cottonseed (CS), 
and cotton lint plus cottonseed (CTS). 
^All prices and Incomes are deflated by the Consumer Price Index 
1967=100 except when used to determine acreage in which case they are 
deflated by the index of prices paid by farmers 1967=100. 
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Table D.l. Continued 
Variable 
code name Definition 
CïW 
CRPTS 
GINC 
SBAR 
DIV 
FGBASE 
WPRDDM 
T 
LUT 
IMPTS 
LR 
FMDT3M1 
FMDDM2 
EXPTS 
LV-PR 
GPAY 
Privately owned ending crop year inventory (same 
units as production) 
Cash receipts from the sale of crops (million dollars) 
Cash receipts plus government payments (million 
dollars) 
Acreage withheld from production under the Soil Bank 
Acreage Reserve program (million acres) 
Acres diverted from production under crop commodity 
programs (million acres) 
Feed grain base dummy with 1961-1970 = 1 and 0 other­
wise 
Feed grain, wheat government program substitution 
dummy with 1954-1964 = 0 and 1 elsevrtiere 
Time trend with 1949=1, 1950=2, 1951=3, 1976=28 
Natural log of T 
Crop year imports (same units as production) 
Crop government program loan rate (same units as price 
except FG which is the com loan rate in dollars per 
bushel) 
Free market dummy with 1973-76 = 1 and 0 otherwise 
Free market dummy with 1974-76 = 1 and 0 otherwise 
Crop year exports (same units as production) 
Weighted average livestock and poultry farm price 
(formed by weighting the farm prices for beef, pork, 
lamb, chicken, and turkey by their respective 
productions in millions of pounds) 
Government payments to farmers under crop programs 
(million dollars) 
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Table D.l. Continued 
Variable 
code name Definition 
ALTDUM 
VLPGDM 
LLRDUM 
WRDDMl 
MC 
PINC 
LPKDDM 
PBDDM 
POLYPR 
POP 
CPI 
IPPBF 
Acreage allotment dummy set equal to 1 for years 
when the allotment was in effect and 0 otherwise 
Dummy for voluntary wheat program with 1965-70 = 1 
and 0 otherwise 
Dumny accounting for low wheat loan rates with 
1964-76 = 1 and 0 otherwise 
War dummy with 1949-51 = 1 and 0 otherwise 
Payment by wheat processors for marketing certificates 
(dollars per bushel) 
Per capita disposable income (dollars) 
Soybean low price dummy with 1975 = 1 and 0 otherwise 
Dummy with 1973 = 1 and 0 otherwise 
Polyester price (cents per pound) 
U.S. civilian population (million) 
The Consumer Price Index with 1967 = 100 
The index of prices paid by farmers with 1967 = 100 
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APPENDIX E 
TABLES OF RESULTS FOR SIMULATIONS 1 THROUGH 8 
Table E.l. Estimated beef submodel variables for Simulation 1 with changes and percentage changes 
for 1979 and 2000 and actual 1953-55 and 1974-76 averages with changes and percentage 
changes for comparison 
Actual* Estimated 
Variable 1953-55 1974-76 Change 
Percentage 
change 1979 2000 Change 
Percentage 
change 
Production 
(PPOD) 12979.7 24360.7 11381.0 87.7 25385.2 38217.2 12832.0 50.5 
Inventory 
(INV) 214.0 397.3 183.3 85.7 433.7 851.8 418.1 96.4 
Civilian 
consumption 
(CCONS) 12723.0 25773.3 13050.3 102.6 27273.8 41599.1 14325.3 52.5 
Per capita ^ 
consumption 79.9 122.0 42.1 52.7 126.3 158.6 32.3 25.6 
Retail price 
(RP) 153.0 160.9 7.9 5.2 177.3 199.1 21.8 12.3 
Farm-retail 
margin 
(FRM) 50.4 63.2 12.8 25.4 59.9 67.2 7.3 12.2 
Farm price 
(FP) 112.5 106.5 -6.0 -5.3 126.6 141.1 14.5 11.5 
Cash receipts 
(CR) 11465.2 20761.3 9296.1 81.1 30156.5 52423.4 22266.9 73.8 
*Refer to Appendix A for data sources. 
'^Source; Food, Consumption, Prices, and Expenditures [67]. 
Table E.2. Estimated pork submodel variables for Simulation 1 with changes and percentage changes 
for 1979 and 2000 and actual 1953-55 and 1974-76 averages with changes and percentage 
changes for comparison 
Actual* Estimated 
Variable 1953-55 1974-76 Change 
Percentage 
change 1979 2000 Change 
Percentage 
change 
Production 
(PROD) 10288.7 12574.7 2286.0 22.2 13371.7 18841.4 5469.7 40.9 
Inventory 
(INV) 399.0 253.3 -145.7 -36.5 293.4 728.0 434.6 148.1 
Civilian 
consumption 
(CCONS) 10094.0 12633.7 2539.7 25.2 13498.2 19153.5 5655.3 41.9 
Per capita ^ 
consumption 63.4 61.6 -1.8 -2.8 62.5 73.0 10.5 16.8 
Retail price 
(BP) 135.0 142.6 7.6 5.6 133.2 142.7 9.5 7.1 
Farm retail 
margin 
(FRM) 51.1 57.3 6.2 12.1 58.7 60.3 1.6 2.7 
Farm price 
(FP) 93.5 93.4 -.1 -.1 81.1 88.9 7.8 9.6 
Cash receipts 
(CR) 7259.2 8426.3 1203.1 16.6 7882.8 12366.4 4483.6 56.9 
^Refer to Appendix A for data sources. 
^Source: Food, Consumption, Prices, and Expenditures [67]. 
Table E.3. Estimated lamb submodel variables for Simulation 1 with changes and percentage changes 
for 1979 and 2000 and actual 1953-55 and 1974-76 averages with changes and percentage 
changes for comparison 
Actual® Estimated 
Variable 1953-55 1974-76 Change 
Percentage 
change 1979 2000 Change 
Percentage 
change 
Production 
(PROD) 740.3 415.7 -324.6 -43.8 249.6 284.1 34.5 13.8 
Inventory 
(INV) 11.0 13.0 2.0 18.2 11.9 38.7 26.8 225.2 
Civilian 
consumption 
(CCONS) 739.3 436.3 -303.0 -41.0 275.5 301.2 25.7 9.3 
Per capita ^ 
consumption 4.6 2.1 -2.5 -54.3 1.3 1.1 -.2 -15.4 
Retail price 
(RP) 153.5 189.1 35.6 23.2 207.1 240.3 33.2 16.0 
Farm-retail 
margin 
(FRM) 63.1 85.2 22.1 35.0 91.1 104.0 12.9 14.2 
Farm price 
(FP) 106.3 115.3^ 9.0 8.5 129.4 149.7 20.3 15.7 
Cash receipts 
(CR) 722.4 433.9 -288.5 -39.9 290.5 381.6 91.1 31.4 
^efer to Appendix A for data sources. 
^Source: Food, Consumption, Prices, and Expenditures [67]. 
^1973-75 average. 
Table E.4. Estimated chicken submodel variables for Simulation 1 with changes and percentage 
changes for 1979 and 2000 and actual 1953-55 and 1974-76 averages with changes and 
percentage changes for comparison 
Actual* Estimated 
Variable 1953-55 1974-76 Change 
Percentage 
change 1979 2000 Change 
Percentage 
change 
Production 
(PROD) 3627.3 9146.3 5519.0 152.2 10921.7 18634.9 7713.2 70.6 
Inventory 
(INV) 136.3 148.0 11.7 8.6 141.5 141.5 0.0 0.0 
Civilian 
consumption 
(CCONS) 3503.0 8788.3 5285.3 150.9 10485.6 18099.7 7614.1 72.6 
Per capita ^ 
consumption 22.0 41.6 48.6 89.1 48.6 69.0 20.4 42.0 
Retail price 
(RP) 124.5 68.4 -56.1 -45.1 61.1 81.2 20.1 32.9 
Farm-retail 
margin 
(FRM) 45.1 30.6 -14.5 -32.2 31.3 37.3 6.0 19.2 
Farm price 
(FP) 79.5 37.8 -41.7 -52.5 29.7 43.9 14.2 47.8 
Cash receipts 
(CR) 2416.5 3283.9 867.4 35.9 3176.4 7579.9 4403.5 138.6 
^Refer to Appendix A for data sources. 
'^Source: Food, Consumption, Prices, and Expenditures [67]. 
Table E.5. Estimated turkey submodel variables for Simulation 1 with changes and percentage 
changes for 1979 and 2000 and actual 1953-55 and 1974-76 averages with changes and 
percentage changes for comparison 
Actual* Estimated 
Variable 1953-55 1974-76 Change 
Percentage 
change 1979 2000 Change 
Percentage 
change 
Production 
(PROD) 815.3 1923.3 1108.0 135.9 2236.5 3094.5 858.0 38.4 
Inventory 
(INV) 112.7 224.3 111,6 99.0 223.5 133.7 -89.8 -40.2 
Civilian 
consumption 
(CCONS) 800.0 1876.7 1076.7 134.6 2108.5 2988.3 879.8 41.7 
Per capita ^ 
consumption 5.0 8.9 3.9 78.0 9.8 11.4 1.6 16.3 
Retail price 
(RP) 113.9^ 83.4 -30.5 -26.8 74.8 77.0 2.2 2.9 
Farm-retail 
margin 
(FRM) 44,7^ 38.0 -6.7 -15.0 29.8 42.7 12.9 43.3 
Farm price 
(FP) 69.2^ 45.4 -23.8 -34.4 45.0 34.4 -10.6 -23.6 
Cash receipts 
(CR) 756.6 868.3 111.7 14.8 1008.0 1069.2 61.2 6.1 
^Refer to Appendix A for data sources. 
^Source: Food, Consumption, Prices, and Expenditures [67], 
^1956-58 averages. 
Table E.6. Estimated feed grain submodel variables for Simulation 1 with changes and percentage 
changes for 1979 and 2000 and actual 1951-55 and 1972-76 averages with changes and 
percentage changes for comparison 
Actual' Estimated 
Variable 1951-55 1972-76 
Percentage 
Change change 
Percentage 
1979 2000 Change change 
Acreage (AC) 
Production (PRO) 
Supply (SUPPLY) 
Total Inventory 
(TINV) 
Commercial inventory 
(CINV) 
Government inventory 
(GINV) 
Commercial demand 
(CDEM) 
Total nonlnventory 
demand (TDEM) 
Feed grain price 
(PR) 
Corn price (CNPR) 
Gross income (GINC) 
127.8 
111.8 
142.5 
32.2 
22.5 
9.7 
104.8 
110.3 
116.2 
3.40 
4823.9 
101.8 
197.2 
225.9 
24.8 
22 .6  
2 . 2  
153.8 
201.1 
107.0 
2.96 
13272.8 
-26.0 
85.4 
83.4 
-7.4 
.1  
90.8 
-20.3 
76.4 
58.5 
-23.0 
.4 
-7.5 -77.3 
49.0 46.8 
82.3 
"9.2 -7.9 
-.44 -12.9 
8448.9 175.1 
100.6 
222.7 
259.2 
34.1 
17.9 
16.3 
172.3 
225.1 
81.3 
2.31 
12095.2 
97.2 
292.8 
310.9 
14.2 
14.2 
0 .0  
221.1 
296.7 
63.5 
1.80 
12893.4 
-3.4 
70.1 
51.7 
-3.4 
31.5 
19.9 
-19.9 -58.4 
-3.7 -20,7 
-16.3 -100.0 
48.8 
71.6 
-17.8 
-.49 
798.2 
28.3 
31.8 
-21.9 
-22.1 
6 . 6  
^Refer to Appendix D for data sources. 
Table E.7. Estimated wheat submodel variables for Simulation 1 with changes and percentage changes 
for 1979 and 2000 and actual 1951-55 and 1972-76 averages with changes and percentage 
changes for comparison 
Actual* Estimated 
Variable 1951-55 1972-76 
Percentage 
Change change 1979 2000 Change 
Percentage 
change 
Acreage (AC) 60.5 61.4 .9 1.5 52.5 55.4 2.9 5.5 
Production (PRO) 1077.7 1862.2 784.5 72.8 1842.7 2497.8 655.1 35.6 
Supply (SUPPLY) 1738.5 2394.5 656.0 37.7 2746.6 3030.6 284.0 10.3 
Total Inventory 
(TINV) 772.9 558.0 -214.9 -27.8 716.0 506.9 -209.1 -29.2 
Commercial inventory 
(CINV) 79.6 511.4 431.8 542.5 467.2 453.0 -14.2 -3.0 
Government inventory 
(GINV) 693.4 46.6 -646.8 -93.3 248.8 53.0 -195.8 -78.7 
Commercial demand 
(CDEM) 151.7 198.8 47.1 31.0 299.0 369.3 69.4 23.1 
Food demand (FOOD) 488.0 538.5 50.5 10.3 555.8 642.9 87.1 15.7 
Total nonlnventory 
demand (TDEM) 965.6 1836.0 871.0 90.2 2030.6 2523.7 493.1 24.3 
Price (PR) 4.72 4.00 -.72 -15.3 2.76 2.52 -.24 -8.7 
Gross Income (GINC) 4531.9 7341.3 2809.4 62.0 5945.8 6851.6 905.8 15.2 
*Refer to Appendix D for data sources. 
Table E.8. Estimated soybean submodel variables for Simulation 1 with changes and percentage 
changes for 1979 and 2000 and actual 1951-55 and 1972-76 averages with changes and 
percentage changes for comparison 
Actual^ Estimated 
Variable 1951-55 1972-76 Change 
Percentage 
change 1979 2000 Change 
Percentage 
change 
Acreage 
(AC) 15.7 51.1 35.4 225.4 60.4 84.5 24.1 39.9 
Production 
(PRO) 313.3 1373.8 1060.5 338.5 1724.3 2897.2 1172.9 68.0 
Supply 
(SUPPLY) 319.1 1521.0 1201.9 376.7 1941.4 3254.5 1313.1 67.6 
Total 
Inventory 
(TINV) 5.7 153.3 147.6 2589.5 264.0 353.7 89.7 34.0 
Commercial 
demand 
(CDEM) 270.1 856.0 585.9 216.9 1059.8 1838.5 778.7 73.5 
Total 
nonlnventory 
demand (TDEM) 313.4 1367.7 1054.3 336.4 1677.4 2900.8 1223.4 72.9 
Price 
(PR) 5.86 7.00 1.14 19.5 6.00 5.06 -.94 -15.7 
Gross Income 
(GINC) 1730.1 8959.2 7229.1 417.8 9760.7 13834.4 4073.7 41.7 
^Refer to Appendix D for data sources. 
Table E.9. Estimated cotton lint submodel variables for Simulation 1 with changes and 
percentage changes for 1979 and 2000 and actual 1951-55 and 1972-76 averages 
with changes and percentage changes for comparison 
Actual^ Estimated 
Variable 1951-55 1972-76 Change 
Percentage 
change 1979 2000 Change 
Percentage 
change 
Acreage (AC) 22.7 11.4 -11.3 -49.8 13.0 12.8 -.2 -1.5 
Production (PRO) 15.0 11.4 -3.6 -24,0 13,9 15.0 1.1 7.9 
Supply (SUPPLY) 21.4 15,6 -5.8 -27,1 19,9 18.8 -1.1 -5,5 
Total inventory 
(TINV) 8.8 4.1 -4.7 -53,4 7,6 2.4 -5.2 -68.4 
Commercial 
Inventory (CINV) 3.3 3.7 .4 12,1 3.9 2.4 -1,5 -38.5 
Government 
Inventory (GINV) 6.4 .4 -6.0 -93,8 3.6 0.0 -3,6 -100.0 
Commercial 
demand (CDEM) 9.1 7.0 -2.1 -23,1 7.8 11.9 4.1 52.6 
Total noninventory 
demand (TDEM) 12.7 11.7 -1,0 -7,9 12,3 16,4 4.1 33.3 
Price (PR) 77.9 56.0 -21.9 -28.1 56.5 57.1 .6 1.1 
Gross income 
(GINC)° 6519.2 3776.0 -2743.2 -42,1 4061.4 3677.1 -384.3 -9.5 
*Refer to Appendix D for data sources. 
^Includes cottonseed. 
Table E.IO. Estimated cottonseed submodel variables for Simulation 1 with changes and percentage 
changes for 1979 and 2000 and actual 1951-55 and 1972-76 averages with changes and 
percentage changes for comparison 
Actual^ Estimated 
Percentage Percentage 
Variable 1951-55 1972-76 Change change 1979 2000 Change change 
Production 
(PRO) 6195.2 
Supply 
(SUPPLY) 6354.4 
Price 
(PR) 135.4 
4457.2 -1738.0 -28.1 5397.0 5633.7 236.7 4.4 
4852.8 -1501.6 -23.6 5612.0 5848.7 236.7 4.2 
118.7 -16.7 -12.3 79.0 53.0 -26.0 -32.9 
^Refer to Appendix D for data sources. 
TABLE E.ll. ESTIMATED U.S. LIVESTOCK AND POULTRY PRODUCTION FOR SIMULATION 1 WITH 
PERCENTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
NUMBER 
BEEF (MIL. POUNDS) 
SIM 1 25385.24 25926.86 23463.92 32587.96 36308.21 38034.90 38217.24 
SIM 2 0.00% 0 .00% -2.55% -B. 62% -12.28% -14.15% -14.68% 
SIM 3 0.00% 0.00% -2.55% -8.62% -12.27% -14.08% -14.59% 
SIM 4 0.00% 0.00% -1.06% -3.73% -4.62% -5.60% -5.89% 
SIM 5 0.00% -0.02% -0.16% -0.15% -0.03% 0.07% 0.12% 
SIM 6 0.00% -0.04% -0.33% -0.29% -0.06% 0.14% 0.24% 
SIM 7 0.00% -0.07% -0.49% -0.44% -0.09% 0.22% 0.36% 
SIM 8 0.00% -0.09% -0 .66% -0.58% -0.12% 0.29% 0.49% 
POr; (MIL. POUNDS) 
SIM 1 13371.67 13504.14 14 3': .10 16467.10 18269,16 18715.65 18841.36 
SIM 2 0.00% 0 .00% ib.06% -14.51% -12.35% -11.61% -11.26% 
SIM 3 0.00% 0.00% -16.06% -14.51% -11.97% -10.95% -10.76% 
SIM 4 0.00% J,00% -7.26% -3.97% -4.40% -4.29% -3.80% 
SIM 5 0.00% -0.19% -0.02% 0.23% 0.24% 0.34% 0.37% 
SIM 6 0.00% -0.37% -0.04% 0.46% 0.48% 0.67% 0.74% 
SIM 7 0.00% -0.56% -0.06% 0.69% 0.71% 0.99% 1.09% 
SIM a 0.00% -0.74% -0.09% 0.92% 0.94% 1.30% 1 .43% 
LAMB (MIL. POUNDS) 
SIM 1 249.60 243.25 228.33 216.76 260.66 283.09 284.07 
SIM 2 0.00% 0.00% -43.66% -76.93% -80.82% -82.34% -82.40% 
SIM 3 0.00% 0.00% -43.66% -76.93% -80.82% -82.34% -82.40% 
SIM 4 0.00% 0.00% -15.46% -45.79% -63.01% -@1.22% -62.40% 
SIM 5 0.00% -0.02% 0.36% 3.02% 5.51% 9.02% 10.90% 
SIM 6 0.00% -0.04% 0.72% 6.10% 11.18% 18.45% 22.37% 
SIM 7 0.00% -0.06% 1 .09% 9.26% 17.04% 28.33% 34.46% 
SIM a 0 .00% -0.09% I .47% 12.50% 23.08% 38.69% 47.20% 
CHICKEN (MIL. POUNDS» 
SIM 1 10921.74 11218.42 12343.81 14261.05 16166.51 17988.54 18634.91 
SIM 2 0.00% -6.47% -5.48% -5.05% -5.09% -4.83% -4.68% 
SIM 3 0.00% -6.47% -5.48% -5.05% -4.75% -4.54% -4.43% 
SIM 4 0.00% -3.38% -2.95% -1.80% -2.32% -2.09% -1.93% 
SIM 5 0.00% -0.03% 0.10% 0.13% 0.16% 0.19% 0.21% 
SIM 6 0.00% -0.06% 0.20% 0.25% 0.32% 0.39% 0.41% 
SIM 7 0.00% -0.09% 0.30% 0.38% 0.48% 0. 58% 0.62% 
SIM a 0.00% -0.12% 0.40% 0.50% 0.63% Ou 76% 0.82% 
TURKEY ( MIL. POUNDS) 
SIM 1 2236.50 2256.44 2356.78 2583.54 2794.55 3020.01 3094.52 
SIM 2 0.00% -2.00% -3.14% -1.42% -0.71% -0.53% -0.32% 
SIM 3 0.00% -2.50% -3.14% -1.42% -0.57% -0.42% -0.23% 
SIM 4 0.00% -1.23% -1.86% -0.13% -0.30% 0.16% 0.38% 
SIM S 0.00% -0.18% 0.01% 0.01% -0.02% -0.04% -0.06% 
SIM 6 0 .00% -0,35% 0.02% 0.03% -0.04% -0.09% -0.13% 
SIM 7 0.00% -0.53% 0.02% 0.04% -0.07% -0.15% -0.22% 
SIM 8 0.00% -0.70% 0.03% 0.05% -0.10% -0.22% -0.33% 
1 
2 
à 
4 
5 
6 
7 
B 
1 
2 
3 
4 
b 
6 
7 
8 
1 
2 
3 
4 
5 
6 
7 
8 
1 
2 
3 
4 
5 
6 
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ESTIMATED U.S. LIVESTOCK AND POULTRY ENDING INV5NTD3IES FOK SIMULATION 1 
WITH PERCENTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-0 
1979 1980 1981-85 1986-91) 1991-95 1996-2000 2000 
4 33.67 
0 . 0 0 %  
0 .00% 
0 . 0 0 %  
0 .00% 
0 .00% 
0 . 0 0 %  
0.00% 
295.40 
0.00% 
0 .00% 0 .00% 
0 .00% 
0 . 0 0 %  
0.00% 
0.00% 
454.52 
-3.04% 
-3.04% 
-1.58% 
-O.lo% 
-0.32% 
-0.47% 
-0.63% 
301.*4 
-4.95% 
-4.95% 
-2.58% 
-0.50% 
- 1  . 0 1 %  
-1.51% 
- 2 . 0 1 %  
BEEF (MIL. POUNDS) 
528.71 
-11.67% 
-11.67% 
-5.30% 
-0.15% 
-0.30% 
-0.45% 
- 0 . 6 0 %  
660.69 
-15.80% 
-15.80% 
-5.91% 
-C.00% 
- 0 . 0 1 %  
-0.01% 
-0.02% 
PORK (MIL. POUNDS) 
378.22 
-33.47% 
-33.47% 
-15.20% 
-0 .16% 
-0.31% 
-0.47% 
-0 .62% 
531.61 
-30.18% 
-30.18% 
-9*85% 
0.24% 
0.48% 
0.72% 
0.96% 
780.00 
-17.55% 
-17.30% 
-6.82% 
0.13% 
0.25% 
0.38% 
0.51% 
668.26 
-27.36% 
-26.74% 
-10.44% 
0.35% 
0.70% 
1.04% 
1 .39% 
839.78 
-18.37% 
-13.05% 
-7.45% 
0.28% 
0.35% 
0.83% 
1 .  10% 
718.72 
-26.97% 
- 2 6 . 1 8 %  
-10.71% 
0.57% 
1.13% 
1.68% 
2.23% 
851.85 
-18.58% 
-18.27% 
-7.44% 
0.34% 
0.69% 
1.03% 
i.37% 
728.01 
-26.91% 
-26.20% 
-10.27% 
0.66% 
1.32% 
1 .96% 
2.60% 
vo 
vo 
11.87 
0 .00% 
0.00% 
0 .00% 
0.00% 
0.00% 
0.00% 
G.00% 
223.47 
0.00% 
0.00% 
0.00% 0.00% 
0.00% 
0.00% 
0.00% 
13.42 
-8.71% 
-8.71% 
-4.54% 
-0.44% 
-0.89% 
-1.33% 
-1,78% 
231.32 
-9.09% 
-9.09% 
-4.48% 
-0.64% 
-1 .28% 
-1.92% 
-2.55% 
LAMB (MIL. POUNDS) 
17.19 
-44.43% 
44.43% 
18.25% 
-0 .00% 
0.00% 
0.00% 
0.01% 
24.90 
-46.15% 
-46.15% 
-22.09% 
0.97% 
1 .97% 
2.98% 
4.02% 
TURKEY (MIL. POUNDS) 
209.80 
-24.97% 
-24.97% 
-15.00% 
-0.17% 
-0.34% 
-0 .50% 
-0.67% 
190.80 
-16.37% 
-16.37% 
-2.96% 
0.24% 
0.48% 
0.70% 
0.92% 
33.43 
-43.50% 
-43.08% 
-25.29% 
1.65% 
3.33% 
5.09% 
6.88% 
166.39 
-10.85% 
-9.48% 
-3.98% 
-0.19% 
-0.*3% 
-0.72% 
-1 .06% 
37.80 
-42.32% 
-41.84% 
-26.76% 
2.63% 
5.36% 
8 . 2 1 %  
11.17% 
148.60 
-8.81% 
-6.99% 
0.92% 
-0.48% 
-1 .09% 
-1.86% 
-2.81% 
38.70 
-41.84% 
-41.40% 
-28.24% 
3.11% 
6.37% 
9.77% 
13.34% 
133.68 
-6.91% 
-5.17% 
5.07% 
-0*88% 
-1 .99% 
-3.35% 
-4.99% 
TABLE E.13. ESTIMATED U.S. LIVcSTûCK ANO POULTRY CIVILIAN CONSUMPTION FOR SIMULATION 
1 WITH PÊRCcNTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
J. 
SIMULATION 1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
NUMBER 
BEcF (MIL . POUNDS) 
SIM 1 2 72 73.76 27856.02 30602.90 35081.09 39170.91 412o9.67 41599.13 
SIM 2 0.00% 0.05% -2.33% -7.99% -11.37% -13.04% -13.48% 
SIM 3 0.00% 3.05% -2.33% -7.99% -11.36% -12.98% -13.40% 
SIM 4 0.00% 0.03% -0.97% -3.46% -4.27% -5.16% -5.41% 
SIM 5 0.42% 0.41% 0.27% 0.29% 0.40% 0.52% 0.58% 
SIM 6 0.84% 0.82% 0.55% 0.58% 0.80% 1 .04% 1 .16% 
SIM 7 1.26% 1.22% 0.82% 0. 87% 1 .20% 1 .56% 1.74% 
SIM 8 1 .68% 1 .63% 1 .09% 1 .16% 1 .61% 2.09% 2.33% 
PORK (MIL • POUNDS) 
SIM 1 13498.22 13655.93 14551.41 16658.77 18513.67 19010.11 19153.52 
SIM 2 0.00% 0.11% -15.71% -14.31% -12.17% -11.33% -11.07% 
SIM 3 0.00% 0.11% -15.71% -14.31% -11.80% -10.78% -10.56% 
SIM 4 0.00% 0.06% -7.11% -3.93% -4.32% -4.22% -3.75% 
SIM 5 0.00% -0.17% -0.02% 0.23% 0.24% 0.33% 0.37% 
SIM 6 0.00% -0.34% -0.05% 0.46% 0.47% 0.65% 0.72% 
SIM 7 0.00% -0.52% -0.07% 0.68% 0.70% 0.97% 1.07% 
SIM 8 0.00% -0.69% -0.10% 0.90% 0.93% 1 .27% 1 .40% 
LAMB (MIL . POUNDS) 
SIM 1 275.53 266.27 250.57 236.68 279.24 300.72 301.15 
SIM 2 0.00% 0.44% -39.04% -70.27% -75.24% -77.46% -77.70% 
SIM 3 0.00% 0.44% -39.04% -70.27% -75.26% -77.46% -77.70% 
SIM 4 0.00% 0.23% -13.79% -41.76% -58.56% -76.39% -77.75% 
SIM 5 0.00% 0.00% 0.32% 2.74% 5.12% 8.45% 10.24% 
SIM 6 0.00% 0.01% 0.64% 5.54% 10.39% 17.30% 21.03% 
SIM 7 0.00% 0.01% 0.96% 8.41% 15.83% 26.57% 32.39% 
SIM 8 0.00% 0.01% 1.29% 11.35% 21.44% 36.28% 44.36% 
SIM 1 1 
SIM 2 
SIM 3 
SIM 4 
SIM 5 
SIM 6 
SIM 7 
SIM 8 
SIM 1 
SIM 2 
SIM 3 
SIM 4 
SIM 5 
SIM 6 
SIM 7 
SIM 6 
.75 10785.46 
.00% -6.73% 
.00% -6.73% 
.00% -3.52% 
.00% -0.03% 
.00% -0.06% 
.00% -0.09% 
.00% -0.12% 
.49 2156.57 
.00% -1.64X 
.00% -1.64% 
.00% -J.81% 
.00% -0.12% 
.00% -0.23% 
.00% -0.30% 
.00% -0.46% 
0485 
0 
0 
0 
0 
0 
0 
0 
21  06  
0 
0 
0 
0 
0 
0 
0 
CHICKEN (MIL. POUNDS) 
11903.03 13792.51 15668.21 
-5.69% -5.22% -5.25% 
-5.69% -5.22% -4.91% 
-3.06% -1.86% -2.40% 
0.11% 0.13% 0.16% 
0.21% 0.26% 0.33% 
0.32% 0.39% 0.49% 
0.42% 0.52% 0.66% 
17463.36 
-4.97% 
-4.67% 
-2 .16% 
0 .20% 
0.40% 
0.59% 
0. 79% 
18099.72 
-4.82% 
-4.56% 
-1.99% 
0 .21% 
0.43% 
0.64% 
0.64% 
TURKEY (MIL. POUNDS) 
2267.60 
-3.09% 
-3.09% 
-1.85% 
- 0 . 0 1 %  
-0.03% 
-0.04% 
-0.05% 
2484.67 
-1 .60% 
- 1 . 6 0 %  
-0.25% 
0.02% 
0.04% 
0.06% 
0.08% 
2693.00 
-0.84% 
-0.72% 
-0.32% 
-0.02% 
-0.04% 
-0 .06% 
-0.09% 
2912.19 
-0.58% 
-0.46% 
0.09% 
-0.03% 
-0.08% 
-0.13% 
-0.20% 
2968.31 
-0.39% 
-0.29% 
0.32% 
-0.05% 
-0 .12% 
-0.20% 
-0.31% 
TABLE E.14. ESTIMATED U.S. LIVESTOCK AND POULTRY RETAIL PRICES -Oft SIMULATION 1 WITH 
PERCENTAGE CHANGES FROM SIMULATION I FOR SIMULATIONS 2-8 
SIMULATION 1974 1980 1981-85 1986-90 1991-95 1996-2000 2000 
NUMBER 
BEEF ( /LB. ) 
SIM 1 177.32 181.75 180.32 182.11 183.72 191.89 199.07 
SIM 2 0.00% -0.09% 6.11% 22.92% 36.15% 41.96% 42.19% 
SIM 3 0.00% -0.09% 6.11% 22.92% 36.11% 41.74% 41.92% 
SIM 4 0.00% -0.05% 2.58% 9.85% 13.61% 16.55% 16.88% 
SIM 5 -0.77% -0.89% -0.69% -0.83% -1 .26% -1.65% -1 .78% 
SIM 6 -1.54% -i .77% -1.39% -1.65% -2.52% -3.30% -3.57% 
SIM 7 -2.31% -2.06% -2.08% -2.48% -3.79% -4.96% -5.37% 
SIM 8 -3.08% -3.34% -2.77% -3.31% -5.06% -b.63% -7.18% 
PORK ( /LB. ) 
SIM 1 133.23 135.64 139.39 144.49 139.98 1*1.43 142.67 
SIM 2 0.00% -0.17% 24.18% 32.67% 38.47% 40.56% 40.73% 
SIM 3 0.00% -0.17% 24.18% 32.67% 37.82% 39.45% 39.69% 
SIM 4 0.00% -0.09% 10.89% 10.66% 13.90% 15.60% 15.13% 
SIM 5 -0.37% -0.22% -0.27% -0.72% -1.00% -1.38% -1.53% 
SIM 6 -0.74% -0.44% -0.53% -1.43% -1.99% -2.74% -3.04% 
SIM 7 -1.11% -0.66% -0.80% -2.15% -2.98% -4.10% -4.54% 
SIM 8 -1.48% -0.88% -I.06% -i.86X -3.96% -5.44% -6.02% 
LAMB ( /LB. ) 
SIM 1 207.10 211.97 220.62 233.02 236.75 238.95 240.32 
SIM 2 0.00% -0.05% 5.55% 12.30% 14.48% 16.75% 15.90% 
SIM 3 0.00% -0.05% 5.55% 12.30% 14.35% 15.48% 15.63% 
SIM 4 0.00% -0.02% 2.73% 4.98% 6.96% 9.24% 9.49% 
SIM 5 -0.06% -0.06% -0.07% -0.30% -0.56% -0.90% -1.06% 
SIM 6 -0.13% -0.11 % -0.14% -0.61% -1.13% -1.82% -2.16% 
SIM 7 -0.19% -0.17% -0.20% -0.92% -1.71% -2.77% -3.28% 
SIM a -0.26% -0.23% -0.27% -1.23% -2.30% -3.75% -4.44% 
CHICKEN ( /LB«) 
SIM 1 61 .06 62.20 64.59 72.92 80.11 83.07 81.17 
SIM 2 0.00% 15.80% 26.01% 28.29% 30.19% 31 .35% 32.40% 
SIM 3 0.00% 15.80% 26.01% 28.29% 29.03% 30.13% 31 .26% 
SIM 4 0.00% 8.22% 13.10% 9.74% 12.26% 12.49% 12.3 6% 
SIM a -0.34% -0.08% -0.46% -0.70% -0.88% -i .15% -1.29% 
SIM 6 -0.68% -0.16% -0.92% -1.40% -1.74% -2.27% -2.56% 
SIM 7 -1.02% -0.25% -1.38% -2.10% -2.60% -3.38% -3.80% 
SIM 8 -1.36% -0.33% -1.84% -2.79% -3.45% -4.47% -5.01% 
TURKEY ( /LB. 1 
SIM 1 74.84 7*.64 72.86 72. 15 72. 55 76.02 77.04 
SIM 2 0.00% 2.13% 11.76% 24.62% 34.63% 38.67% 39.14% 
SIM 3 0.00% 2.13% 11.76% 24.62% 34.40% 38.30% 38.77% 
SIM 4 0.00% 1 .J5% 5.54% 10.70% 15.43% 18.45% 18.58% 
SIM 5 -0.68% -0.62% -0.51% -0.85% -1.33% -i.88% -2.10% 
SIM 6 -1.35% -1.03% -1.02% -1.70% -2.68% -3.77% -4.23% 
SIM 7 -2.03% -1.55% -1.54% -2.55% -4.03% -5.08% -6.38% 
SIM 3 -2.71% -2.06% -2.05% -5.41% -5.38% -7.61% -8.56% 
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ESTIMATED U.S. LIVESTOCK AND POULTRY FARX-RETAIL MARGINS FOR SIMULATION 
1 WITH PERCENTAGE CHANGES FOR SIMULATION 1 FOR SIMULATIONS 2-8 
1 9 7 9  1 9 8 0  1 9 8 1 - 8 5  1 9 8 6 - 9 0  1 9 9 1 - 9 5  1 9 9 6 - 2 0 0 0  2 0 0 0  
OEEF ( /LB. ) 
59.92 60.28 61 .75 62.44 63. 70 65. 89 
0.00% 0.06% -0.31% 1.27% 3.7 0% 5.24% 
0.00% 0.0o% -0.81% 1.27% 3.71% 5.23% 
0.00% 0.03% -0.39% 0.70% 1 .44% 1.97% 
0.4 7% -0.01% 0.02% 0.10% 0.06% 0.03% 
0.94% -0.02% 0.03% 0.21% 0.12% 0.05% 
1.41% -0.04X 0.05% 0.31% 0.18% 0.08% 
1 .89% -0.05% 0.07% 0.41% 0.24% 0.11% 
PORK ( /LB. ) 
58.69 57.75 58.06 57.08 56.38 58. 94 
0.00% 0.05% 6.59% 10.47% 10.06% 9.2»% 
0.00% 0.05% 6.59% 10.47% 9.89% 8.82% 
0.00% J.03% 3.07% 3.36% 3. 1 7% 3.60% 
0.10% -0.02% 0.06% -0.14% -0.17% -0.24% 
0.21% -0.05% 0.13% -0.29% -0.34% -0.47% 
0.31% -J.07% 0.19% -0.43% -0.51% -0.69% 
0.41% -0.09% 0.26% -0.57% -0.67% -0.91% 
LAMB ( /LB. ) 
91 .09 95.27 102.20 107.55 107.09 104.65 
0.00% 0.00% 1.19% 9.20% 13.07% 16.35% 
0.00% 0.00% 1.19% 9.20% 13.07% 16.35% 
0.00% 0.00% 0.49% 4.33% 8.64% 14.17% 
0.00% 0.00% -0.00% -0.21% -0.68% -1.36% 
0.00% 0.00% -0.00% -0.43% -1.39% -2.78% 
0.00% 0.00% -0.00% -0.66% -2,11% - 4.26% 
0.00% 0.00% -0.00% -0.89% -2.86% -5.80% 
6 7 . 1 8  
5 . 5 2 %  
5 . 4 9 %  
2 . 1 8 %  
0.01% 
0 . 0 3 %  
0 . 0 4 %  
0 . 0 5 %  
60.34 
a . 9 5 %  
8 . 5 2 %  
3.27% 
-0.26% 
- 0 . 5 2 %  
- 0 . 7 6 %  
-1.00% 
1 0 4 . 0 1  
1 7 . 1 5 %  
17.15% 
1 6 . 1 0 %  
- i . 6 9 %  
- 3 . 4 6 %  
- 5 . 3 1 %  
- 7 . 2 4 %  
CHICKEN ( /LQ.) 
SIM 1 31.32 31.34 32.23 34.54 36.62 37. 70 37.31 
SIM 2 0.00% -4.82% -0.71% 0.50% 0.79% 1 . 04% 1 .11% 
SIM 3 0.00% -4.82% -0.71% 0.50% 1 . 03% 1 ,19% 1 .24% 
SIM 4 0.00% -2.53% -0.58% 0.05% -0.15% 0.08% 0.12% 
SIM S -0.10% -0.07% 0.02% -0.01X -0.00% -0.00% 0.00% 
SIM 6 -0.20% -0.14% 0.04% -0.02% 0.00% -0.00% 0.01% 
SIM 7 -0.31% -0.21% 0.07% -0.03% 0.00% 0.00% 0.01% 
SIM 8 -0.41% -0,28% 0.09% -0.04% 0.00% 0.00% 0.02% 
TURKEY C /LQ . ) 
SIM 1 29.84 29.51 31 .25 34. 05 37.34 4l .12 42.66 
SIM 2 0. 00% -1.19% -1.32% -0.87% -0.58% -0.24% -0.18% 
SIM 3 0.00% -1,19% -I .32% -0. 87% -0.56% -0.23% -0.18% 
SIM 4 0.00% -0.59% -0 .53% -0.38% -0.34% -0.13% -0.06% 
SIM 5 0.33% -0,18% 0.01% 0.03% 0.04% 0.04% 0.05% 
SIM 6 0.75% -0,35% 0.03% 0.07% 0.08% 0.09% 0.10% 
SIM 7 1.13% -0.53% 0.05% 0. 10% 0.11% 0.13% 0.15% 
SIM 3 1 .51% -0.70% 0.06% 0.13% 0.15% 0.18% 0.20% 
TABLE E.16. ESTIMATED U.S. LIVESTOCK AND POULTRY FARM PRICES FOR SIMULATION 1 WITH 
PERCENTAGE CHANGÉS FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 
NUMBER 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
BEEF ( /LB. ) 
SIM 1 126.60 130.68 127.77 128.87 129.23 135.20 141.0* 
SIM 2 0.00% -0.16% 9.02% 31.77% 49.57% 57.00% 56.90% 
SIM 3 0.00% -0.16% 9.02% 31.77% 49.51% 56.69% 56.53% 
SIM 4 0.00% -0.08% 3.83% 13.58% 18.64% 22.53% 22.78% 
SIM 5 -1.30% -1.23% -0.99% -1.22% -1.82% -2.35% -2.52% 
SIM 6 -2.61% -2.45% -1.97% -2.43% -3.65% -4.72% -5.06% 
SIM 7 -3.91* -3.68% -2.96% -3.65% -5.48% -7.08% -7.60% 
SIM 8 -5.21% -4.90% -3.95% -4.87% -7.31% -9.46% -10.16% 
PORK ( /LB. ) 
SIM 1 81 .14 84.50 87.94 94.01 90.21 39. 10 88.94 
SIM 2 0.00% -0.31% 33.90% 43.85% 53.41% 38.25% 59.27% 
SIM 3 0.00% -0.31% 33.98% 43.85% 52.51% 56.78% 57.88% 
SIM 4 0.00% -0.16% 15.23% 14.34% 19.58% 22.38% 22.05% 
SIM 5 -0.68% -0.34% -0.46% -1.02% -1 .44% -2.03% -2.28% 
SIM 6 -1 .37% ^0.67% -0.93% -2.03% -2.88% -4.05% -4.53% 
SIM 7 -2.05% -1.01% -1.39% -3.04% -4.31% -6.05% -6.77% 
SIM 8 -2.73% -1.34% -1.86% -4.04% -5.73% -8.03% -8.98% 
LAMB ( /LB. » 
SIM 1 129.43 130.12 131.83 138.89 143.07 147. 71 149.72 
SIM 2 0.00% -0.08% 8.36% 13.51% 14.17% 13.90% 13.61% 
SIM 3 0.00% -0.08% 8.36% 13.51% 13.96% 13.46% 13.18% 
SIM 4 0.00% -0.04% 4.18% 5.00% 5.04% 4.91% 4.05% 
SIM 5 -0.10% -0.09% -0.11% -0.34% -0.42% -0.49% -0.53% 
SIM 6 -0.21% -0.19% -0.23% -0.68% -0.83% -0.98% -1.06% 
SIM 7 -0.31% -0.28% -0.34% -1.02% -1.23% -1.47% -1.58% 
SIM 8 -0.41% -0.37% -0.45% -1.37% -1 .66% -1.96% -2.11% 
CHICKEN ( /LB.) 
SIM 1 29.74 30.87 32.36 38.38 43.49 45. 37 43.85 
SIM 2 0.00% 36.73% 52.61% 53.31% 54.94% 56.53% 59.02% 
SIM 3 0.00% 36.73% 52.61% 53.31% 52.61% 54.16% 56.80% 
SIM 4 0.00% 19.14% 26.74% 18.46% 22.71% 22.80% 22.78% 
SIM b -0.39% -0.10% -0.94% -1.33% -1.61% -2.10% -2.39% 
SIM 6 -1.19% -0.19% -1.88% -2.65% -3.21% -4.4 6% -4.74% 
SIM 7 -1.78% -0.29% -2.82% -3.96% -4.79% -6.19% -7.04% 
SIM 8 -2.37% -0.38% -3.76% -5.26% -6.36% -8.19% -9.29% 
TURKEY ( /LB. I 
SIM I 45.00 45. 13 41 .61 38. 09 35.21 34.90 34.38 
SIM 2 0.00% 4.30% 21.59% 47.41% 71,96% 84.52% 87.93% 
SIM 3 0.00% 4.30% 21.59% 47. 41% 71.46% 83.71% 87.09% 
SIM 4 0.00% 2.11% 13.11% 20.61% 32.16% 40.34% 41.71% 
SIM 5 -1.38% -0.74% -0.91% -1.63% -2.79% -4.14% -4.77% 
SIM 6 -2.75% -1.47% -1.82% -3.27% -5.59% -8.31% -9.60% 
SIM 7 -4.13% -2.21% -2.72% -4.92% -8.41% -12.53% -14.49% 
SIM 8 -5.50% -2.95% -3.63% -6.58% -11.25% -16.79% -19.43% 
TABLE £.17. ESTIMATED U.S. LIVESTOCK AND POULTRY CASH RECEIPTS FOR SIMULATION 1 WITH 
PERCENTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 1979 1 980 1981-85 1986-90 1991-95 1996-2000 2000 
NUMBER 
BEEF (MIL. DOLLARS » 
SIM 1 30156.52 31912.01 34445.92 40208.11 45250.76 49863.52 52423.38 
SIM 2 0.00% -0.17% 6.75% 21.83% 33.15% 36.74% 35.69% 
SIM 3 O.OOX -0.17% 6.75% 21.83% 33.10% 36.57% 35.50% 
SIM 4 0.00% -0.09% 2.95% 10.00% 13.97% 16.55% 16.38% 
SIN 5 -1.42% -1.36% -1.24% -1.46% -1.97% -2.41% -2.54% 
SIM 6 -2.84% -2.71% -2.48% -2.91% -3.94% -4.84% -5.09% 
SIM 7 -4.27% -4.07% -3.72% -4.36% -5.91 % -7.27% -7.66% 
SIM a -5.69% -5.42% -4.95% -5.81% -7.88% -9.71% -10.24% 
PORK (MIL. DOLLARS) 
SIM 1 7882.75 8342.76 9341.87 11422.36 12158.50 12306.52 12366.36 
SIM 2 0.0 0% -0.30% 11.83% 21.82% 32.73% 38.00% 39.24% 
SIM 3 0.00% -0.30% 11.83% 21.82% 32.53% 37.60% 38.82% 
SIM 4 0.00% -0.15% 6.51% 9.30% 13.60% 16.27% 16.53% 
SIM 5 -0.66% -0.50% -0.46% -0.75% -1 .14% -1.61% -i.61% 
SIM 6 -1.32% -1.00% -0.92% -1.49% -2.29% -3.23% -3.63% 
SIM 7 -1.98% -1.49% -1.38% -2.25% -3.44% -4.86% -S.46% 
SIM 8 -2.64% -1.99% -1.84% -3.00% -4.59% -6.49% -7.29% 
LAMB (MIL. DOLLARS) 
SIM 1 290.55 280.80 262.47 261.51 330.95 374.70 381.60 
SIM 2 0.00% -J.08% -43.20% -82.19% -85.11% -86.22% -86.23% 
SIM 3 0.00% -0.08% -43.20% -82.19% -85.16% -86.30% -86.32% 
SIM 4 0.00% -0.04% -13.22% -47.97% -66.63% -36.67% -88.05% 
SIM 5 -0.11% -0.13% 0.27% 2.97% 5.52% 9.16% 11.12% 
SIM 6 -0.22% -0.23% 0.55% 5.99% 11.18% 18.67% 22.72% 
SIM 7 -0.33% -0.37% 0.83% 9.07% 16.98% 28.55% 34.85% 
SIM 8 -0.44% -0.50% 1.12% 12.20% 22.92% 38.83% 47.54% 
CHICKEN (MIL. DOLLARS) 
SIM 1 3176.39 3372.27 3858.63 5180.42 6564.69 7568.05 7579.88 
SIM 2 0.00% 25.15% 40.24% 42.30% 44.27% 46.41 % 48.85% 
SIM 3 0.00% 25.15% 40.24% 42.30% 42.68% 44.69% 47.22% 
SIM 4 0.00% 13.63% 20.92% 15.16% 18.68% 19.17% 19.33% 
SIM 5 -0.53% -0.11% -0.77% -1 . 12% -1.37% -1.81% -2.07% 
S IM 6 -1.07% -0.23% -1.53% -2.23% -2.73% -3.59% -4.11% 
SIM 7 -1.60% -0.34% -2.30% -3.34% -4.08% -5.36% -6.12% 
SIM 8 -2.13% -0.45% -3.07% -4.44% -5.43% -7.09% -8.10% 
TURKEY (MIL • DOLLARS) 
SIM 1 1008.05 1020.66 980.82 984.45 984.24 1058.56 1069.24 
S IM 2 0.00% 1.80% 18.87% 48.11% 75.11% 88.34% 92.29% 
SIM 3 0.00% %.80% 18.87% 48.11% 74.84% 87.71% 91.59% 
SIM 4 0.00% 0.91% 8.55% 21.72% 33.73% 42.90% 44.64% 
SIM 5 -1.46% -0.97% -0.96% -1.72% -2.98% -4.41% -5.10% 
SIM 6 -2.92% -1.93% -X .91% -3.45% -5.98% -8.87% -10.27% 
SIM 7 -4.38% -2.89% -2.87% -5.19% -9.00% -13.39% -15.51% 
SIM 8 -5.83% -3.85% -3.82% -6.94% -12.04% -17.95% -20.81% 
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ESTIMATED U.S. CROP HARVESTED ACREAGE F O R  SIMULATION 1 WITH PERCENTAGE 
CHANGÉS FROM SIMULATION 1 FOR SIMULATIONS 2-8 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
FEED GRAINS (MIL. ACRES) 
00.57 100.15 99.61 97.46 96.38 96.98 97.21 
0.00% 1 .33% 1.88% 4.12% 4.46% 3.80% 3.65% 
0.00% 1.33% 1 .88% 4.12% 5.29% 4.63% 4.39% 
0.00% -3.33% -2.15% 0.03% -0.18% -1.08% -1.52% 
0.00% 0.00% 0.01% -0.05% -0.05% -0.08% -0.09% 
0.00% 0.00% 0.02% -0.09% -0.11% -0.17% -0.18% 
0.00% 0.00% 0.02% -0.14% -0.1r% -0.26% -0.29% 
0.00% 0.00% 0.03% -0.19% -0.23% -0.36% -0.40% 
WHEAT (MIL. ACRES) 
52.54 3,3.68 56.26 55. 22 54.63 55.28 55.41 
0.00% 8.24% 4.06% 5.97% 5.70% 4.et% 4.69% 
0.00% 8.24% 4.06% 5.97% 6.74% 5.87% 5.62% 
0.00% -3.43% -2.14% -1.08% -1.10% -0.40% -0.07% 
0.00% 0.00% 0.08% 0.01% 0.05% 0.05% 0.06% 
0.00% 0.00% 0.16% 0.02% 0.11% 0.10% 0.11% 
0.00% 0.00% 0.23% 0.03% 0.16% 0.14% 0.15% 
0.00% 0.00% 0.31% 0.04% 0.21% 0.18% 0.19% 
SOYBEANS (MIL. ACHES) 
60.42 61.35 64.83 71.47 77.36 82.41 84 <'45 
0.00% -3.69% -2.76% -3.82% -3.06% -2.25% -2w06% 
0.00% -3.69% -2.76% -3.82% -3.96% -3.10% -2.81% 
0.00% 1.20% 0.72% -0.52% 0.28% 0.80% 0.94% 
0.00% 0.00% -0.07% -0.05% -0.08% -0.10% -0.11% 
0.00% 0.00% -0.14% -0.09% -0.16% -0.21% -0.23% 
0.00% 0.00% -0.22% -0.14% -0.24% -0.32% -0.36% 
0.00% 0.00% -0,29% -0.19% -0.33% -0.44% -0.49% 
COTTON LINT (MIL. ACRES* 
12.97 12.48 12.17 1 2.49 12.66 12.72 12.76 
0.00% 5.47% 8.14% 5.35% 4.01% 3.50% 3.21% 
0.00% 5.47% 8.14% 6.35% 4.01% 3.50% 3.21% 
0.00% 23.63% 18.90% 14.33% 10.85% 8.22% 7.47% 
0.00% 0.00% 0.13% 0.25% 0.29% 0.40% 0.43% 
0.00% 0.00% 0.27% 0.51% 0.58% 0.80% 0.86% 
0.00% 0.00% 0.40% 0.76% 0.88% 1.21% 1.29% 
0.00% 0.00% 0.54% 1.01% 1.18% 1.62% 1.74% 
TABLE E.19. ESTIMATED U.S. CROP PRODUCTION FO^ SIMULATION 1 *ITH ^ESCcNTAGd CHANGES 
FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 1979 1980 1981-86 1986-90 1991-95 1 99o-2000 2000 
NUMBER 
FEED GRAINS (MIL. TONS) 
SIM 1 222.69 226.75 240.39 259.51 273.48 237 27 292.78 
SIM 2 0.00% 1.33% 1 .89% 4.13% 4.46% 3 80% 3.65% 
SIM 3 0.00% 1 .33% 1 .89% 4.13% 5.29% 4 63% 4.39% 
SIM 4 0.00% -3.33% -2.08% 0. 02% -0.18% -i 09% -i .52% 
SIM 5 0.00% 0.00% 0.01% -0.05% -0.05% -0 08% -0.09% 
SIM 6 O.OJ% 0.00% 0.02% -0.09% -0.il* -0 17% -0.18% 
SIM 7 0.00% 0.00% 0.03% -0.14% -0.17% -0 26% -0.29% 
SIM 6 0.00% 0.00% 0.04% -0.19% -0.23% -0 36% -0.40% 
WHEAT (MIL. SUSHtLS) 
SIM 1 1842.70 1916.10 2113.86 2247.39 2551.63 2457 24 2497.78 
SIM 2 0.00% 8.24% 4.06% 5.98% 5.70% 4 84% 4.69% 
SIM 3 0.00% 8.24% 4.06% 5.98% 6.73% b 87% 5.62% 
SIM 4 0.00% -3.43% -2.08% -1.10% -1.10% -0 40% -0.07% 
SIM 5 0.00% 0.00% 0.03% 0.01% 0.03% 0 05% 0.06% 
SIM 6 0.00% 0.00% 0.16% 0. 02% 0.11% 0 10% 0.11% 
SIM 7 0.00% 0.00% 0.23% 0.03% 0.16% 0 14% 0.15% 
SIM 0 0.00% 0.00% 0.31% 0.04% 0.21% 0 18% 0.19% 
SOYBEANS (MIL. BUSHELS) 
SIM 1 1724.33 1773.69 1922.24 2217.26 2506.01 2782 b4 2897.25 
SIM 2 0.0 0% -3.69% -2.76% -3.83% -3.05% -2 25% -2.06% 
SIM 3 0.00% -3.69% -2.76% -3.83% -3.95% -3 10% -2.81% 
SIM 4 0.00% 1.20% 0.69% -0.52% 0.28% 0 80% 0.94% 
S IM 5 0.00% 0.00% -0.07% -0.05% -0.08% -0 10% -0.11% 
SIM 6 0.00% 0.30% -0.15% -0.09% -0.16% -0 21% -0.23% 
SIM 7 0.00% 0.00% -0.22% -0.14% -0.24% -0 32% -0.36% 
SIM 8 0.00% 0.00% -0.29% -0.19% -0.33% -0 44% -0.49% 
COTTON LINT (MIL. BALES) 
SIM t 13.86 13.46 13.37 14.06 14.54 i 4 88 15.03 
SIM 2 0.00% 5.47% 8.14% 5.34% 4.01% 3 50% 3.21% 
SIM 3 0.00% 5.47% 8.14% 5.34% 4.01% 3 50% 3.21% 
SIM 4 0.00% 23.63% 18.87% 14.33% 10.85% 3 22% 7.47% 
SIM 5 0.00% 0.00% 0.13% 0.25% 0.29% 0 40% 0.43% 
SIM 6 0.00% 0.00% 0.27% 0.51% 0.58% 0 80% 0.66% 
SIM 7 0.00% 0.00% 0.40% 0. 76% 0.88% 1 21% 1.29% 
SIM 8 0.00% 0.00% 0.34% 1.01% 1.18% 1 62% 1.74% 
TABLE E.20. ESTIMATED U.S. CROP SUPPLY FOR SIMULATION 1 WITH PcSCdNTAGE CHANGES FROM 
SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 19 79 1980 1981-85 1986-90 1991-95 1996-2000 2000 
NUMBER 
FEED GRAINS (MIL. TONS) 
SIM 1 259.21 261.19 272.02 294.08 305.35 310 64 310.89 
SIM 2 0.00% 10.08% 32.73% 60.56% 81.11% 90 63% 93.31% 
SIM 3 0.00% 10.08% 32.73% 60.56% 83.39% 97 76% 102.34% 
SIM 4 0.00% -0.77% -4.79% -3.70% -7.42% -6 18% -4.91% 
SIM 5 0.00% 0.30% 0.66% 0.90% 1.21% 1 64% 1 .82% 
SIM 6 0.00% 3.60% 1 .33% 1.79% 2.41% 3 25% 3.62% 
SIM 7 0.00% 0.90% 1.99% 2.68% 3.60% 4 85% 5.39% 
SIM 8 0.00% 1 .20% 2.66% 3.56% 4.78% 6 42% 7.13% 
WHEAT (MIL . BUSHELS) 
SIM 1 2746.61 2634.14 2691.09 2873.20 2964.49 3022 74 3030.56 
SIM 2 0.00% 11.44% 41 .07% 85.94% 126.62% 156 79% 168.22% 
SIM 3 0.00% 11.44% 41.07% 85.94% 129.01% 164 02% 177.31% 
SIM 4 0.00% -1.35% -3.63% -0.90% -5.45% -7 24% -7.28% 
SIM 5 0.00% 0.09% 0.54% 0.77% 1 .06% 1 45% 1.61% 
SIM 6 0.0 0% 0.19% 1.09% 1.54% 2.12% 2 88% 3.21% 
SIM 7 0.00% 0.28% 1.63% 2.30% 3.18% 4 31% 4.78% 
SIM 8 0.00% 0.37% 2.18% 3.06% 4.22% 5 71% 6.34% 
SOYBEANS (M IL. BUSHELS) 
SIM 1 1941.42 2037.71 2213.78 2520.30 2832.40 3139 35 3254.54 
SIM 2 0.00% 1 .29% 4.91% -7.11% -14.19% -13 32% -12.78% 
SIM 3 0.00% 1 .29% 4.91% -7.11% -14.99% -14 08% -13.45% 
SIM 4 0.00% 3.95% 16.88% 12.47% 10.37% 10 02% 10.18% 
SIM S 0.00% 0.22% 0.43% 0.42% 0.56% 0 65% 0.69% 
SIM 6 0.00% 0.43% 0.85% 0.83% 1.11% 1 29% 1.37% 
SIM 7 0.00% 0.65% 1.27% 1.24% 1 .66% 1 92% 2.04% 
SIM 3 0.00% 0.87% 1.69% 1.65% 2.19% 2 54% 2.69% 
COTTON LINT (MIL. BALES) 
SIM 1 19.89 21.08 22.49 24.10 23.96 20 81 18.80 
SIM 2 0.00% 6.74% 28.72% 59.04% 88.13% 134 74% 163.45% 
SIM 3 0.00% 6.74% 28.72% 59.04% 88.13% 134 74% 163.45% 
SIM 4 0.00% 18.68% 61.16% 111.88% 159.70% 226 87% 267.73% 
SIM 5 0.00% 0.00% 0.18% 0.79% 1.50% 2 81% 3.66% 
SIM 6 0.00% 0.00% 0.37% 1.57% 3.00% 5 65% 7.36% 
SIM 7 0.00% 0.00% 0.55% 2.37% 4.51% 8 51% 11.08% 
SIM 8 0.00% 0.00% 0.74% 3.16% 6.03% 11 39% 14.84% 
TABLE E.21. ESTIMATED J.S. CROP TOTAL ENDING INVENTORIES FOR SIMULATION 1 WITH 
PERCENTAGE CHANGES FROM SIMULATION 1 FOS SIMULATIONS 2-8 
SIMULATION 1979 1980 1981-85 1986-90 1 991-95 1996-2000 2000 
NUMBER 
FEED GRAINS (MIL. TONS) 
SIM 1 34.14 30.84 31 .98 34.13 30.38 20.41 14.16 
SIM 2 68.25% 154.57% 319.20% 536.07% 806.20% 1347.03% 1996.38% 
SIM 3 68.25% 154.57% 319.20% 536.07% 830.55% 1458.73% 2199.12% 
SIM 4 16.22% 3.97% -32.63% -37.63% -73.94% -65.71% -50.57% 
SIM 5 2.29% 4.11% 6.35% 8. 57% 13.55% 27.56% 44.22% 
SIM 6 4.59% 8.23% 12.69% 17.10% 27.03% 54.87% 87.98% 
SIM 7 6.88% 12.34% 19.02% 25.59% 40.42% 81.88% 131.22% 
SIM 8 9.17% 16.46% 25.35% 34.02% 53.71% 108.59% 173.91% 
WHEAT (MIL. BUSHELS) 
SIM X 716.03 583.47 580.47 628.44 601.90 547.27 506.86 
SIM 2 20.03% 83.31% 220.87% 414.33% 638.24% 877.18% 1016.80% 
SIM 3 20.03% 83.31% 220.87% 414.33% 650.34% 917.84% 1072.00% 
SIM 4 4.21% 1 .45% -9.05% -3.57% -25.77% -39.16% -42.87% 
SIM 5 0.34% 0.95% 2.77% 3.62% 5.43% 8.23% 9.89% 
SIM 6 0.69% 1.91% 5.54% 7.23% 10.85% 16.39% 19.70% 
SIM 7 1.03% 2.86% 8.31% 10.81% 16.24% 24.49% 29.42% 
SIM a 1.38% 3.81% 11.08% 14.38% 21.61% 32.52% 39.04% 
SOYBEANS (MIL. BUSHELS) 
353.71 SIM 1 264.02 289.21 293.10 304.08 336.90 356.60 
SIM 2 34.78% 44.99% 53.01% -57.23% -99.70% -99.72% -99.72% 
SIM 3 34.78% 44.99% 53.01% -57.23% -99.70% -99.72% -99.72% 
SIM 4 22.4 0% 58.50% 138.05% 100.69% 84.59% 83.66% 88.54% 
SIM 5 1.67% 2.93% 3.77% 4. 17% 5.59% 6.88% 7.66% 
SIM 6 3.34% 5.86% 7.53% 8.31% 11.15% 13.70% 15.24% 
SIM 7 5.01% 8.78% 11.26% 12.44% 16.66% 20.44% 22.72% 
SIM 8 6.68% 11.71% 14.99% 16.56% 22.13% 27.10% 30.11% 
COTTON LINT (MIL. BALES) 
2.39 SIM 1 7.58 8.40 9.35 10.02 8.93 4.80 
SIM 2 9.03% 22,87% 75.69% 149.12% 245.55% 602.21% 1323.71% 
SIM 3 9.03% 22«37% 75.69% 149.12% 245.55% 602.21% 1323.71% 
SIM 4 10.01% 52.92% 153.00% 274.05% 433.73% 992.58% 2125.39% 
SIM 5 0.00% O.JO% 0.43% 1.86% 3.95% 12.00% 28.37% 
SIM 6 0.00% 0.00% 0.87% 3.73% 7.93% 24.10% 56.99% 
SIM 7 0.00% J.00% 1.31% 5.60% 11.92% 36.28% 85.83% 
SIM a  0.00% a.00% 1 .75% 7.49% 15.93% 48.54% 114.88% 
TABLE E.22. ESTIMATED U.S. CROP COMMERCIAL ENDING INVcNTORICS FDQ SIMJLATION 1 WITH 
PERCENTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 
NUMBER 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
FEED GRAINS ( MIL. TONS) 
SIM 1 17.88 18.37 18.20 1 7.89 18.44 18.08 14.16 
SIM 2 -19.29% -38.41% -59.84% -60.86% -62.04% -61 .29% -50.57% 
SIM 3 -19.29% -38.41% -59.84% -60.86% -62.04% -61.29% -50.57% 
SIM 4 -51.07% -47.72% -38.17% -33.12% -57.06% -61.29% -50.57% 
SIM 5 -0.65% -1.02% -1.65% -2.42% -3.31% 5.53% 40.61% 
SIM 6 -1.30% -2.04% -3.30% -4.83% -6.59% 0.97% 34.13% 
SIM 7 -1.94% -3.07% -4.95% -7.23% -9.86% -3.54% 27.73% 
SIM 8 -2.59% -4.09% -6.59% -9.61% -13.10% -8.01% 21.41% 
WHEAT (MIL. BUSHELS) 
SIM 1 467.24 425.27 467.08 476.81 467.99 460.12 453.02 
SIM 2 12.04% 38.08% 50.57% 75.62% 97.73% 114.11% 122.36% 
SIM 3 12.04% 38.08% 50.57% 75.62% 101.41% 121.48% 130.83% 
SIM 4 -31.78% -50.99% -52.96% -53.91% -59.46% -61.49% -62.30% 
SIM 5 0.21% 0.40% 0.62% 0.53% 0.87% 1.14% 1 .28% 
SIM 6 0.41% 0.79% 1 .24% 1.05% 1.74% 2.27% 2.55% 
SIM 7 0.62% 1.19% 1 .86% 1.57% 2.61% 3.39% 3.81% 
SIM 8 0.83% 1 .59% 2.48% 2.09% 3.47% 4.50% 5.05% 
SOYBEANS (MIL . BUSHELS) 
SIM 1 264.02 289.21 293.10 304.08 336.90 356.60 353.71 
SIM 2 34.78% 44.99% 53.01% -57.23% -99.70% -99.72% -99.72% 
SIM 3 34.78% 44.99% 53.01% -57.23% -99.70% -99.72% -99.72% 
SIM 4 22.40% 58.50% 138.05% 100.69% 84.59% 83.66% 88.54% 
SIM b 1 .67% 2.93% 3.77% 4.17% 5.59% 6.38% 7.66% 
SIM 6 3.34% 5.86% 7.53% 8.31% 11.15% 13.70% 15.24% 
SIM 7 5.01% 8.78% 11.26% 12.44% 16.66% 20.44% 22.72% 
SIM 8 6.68% 11.71% 14.99% 16.56% 22.13% 27.10% 30.11% 
COTTON LINT ( MIL. BALES) • 
SIM 1 3.93 4.04 4.16 4. 25 4.11 3.40 2.39 
SIM 2 2.21% 6.05% 21.66% 44.81% 67.96% 113.25% 205.66% 
SIM 3 2.21% 6.05% 21.66% 44.81% 67.96% 113.25% 205.66% 
SIM 4 -22.30% -10.23% 19.89% 58.35% 94.60% 151 .83% 262.41% 
SIM 5 0.00% 0.00% 0.12% 0.56% 1.09% 5.63% 28.37% 
SIM 6 0.00% 0.00% 0.25% 1.12% 2.19% 9.54% 44.43% 
SIM 7 0.00% 0.00% 0.37% 1.68% 3.30% 11.72% 48.10% 
SIM 8 0.00% 0.00% 0.50% 2.25% 4.41% 13.92% 51.80% 
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ESTIMATED J.S. CROP GOVERNMENT ENDING INVENTORIES P3R SIMULATIONS 1-8 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
FEED GRAINS (MIL. TONS* 
16.26 12.47 13.78 16.24 11.94 2.33 0.00 
43.01 67.21 126.76 210.08 268.32 288.40 289,90 
43.01 67.21 126.76 210.08 275.72 311.21 318.62 
30.93 24,01 10.29 10.22 0.00 0.00 0.00 
1 7.16 13.93 16.11 19.60 16.67 6.96 0.51 
18.06 15.39 18.44 22.94 21.37 13.36 7.63 
18.96 16.84 20.76 26.27 26.04 19.69 14.66 
19.86 18.30 23.09 29.57 30.68 25.95 21 .60 
WHEAT (MIL. BUSHELS) 
248.80 158.20 113.39 151.64 133.91 87.15 53.85 
335.93 482.35 1159.29 2394.87 3518.08 4362.63 4653.31 
335.93 482.35 1159.29 2394.87 3573.67 4551.25 4894.71 
427.49 383.48 308.24 386.22 257.06 155.75 118.79 
250.30 162.08 126.57 171.88 162.53 126.90 98.17 
251.80 165.95 139.75 192.04 191.04 166.39 142.14 
2 53.30 169.83 152.94 212.10 219.44 205.56 183.72 
2 54.80 173,70 166.14 232.07 247.73 244.39 2 28.86 
COTTON LINT (MIL. BALES) 
3.64 4.36 5.19 5.78 4.82 1.39 0.00 
4.24 6.03 11.37 18.82 23.95 26.42 26.68 
4.24 6.03 11.37 18.82 23.95 26.42 26.68 
5.28 9.21 18.67 30.77 39.66 43.83 44.46 
3.64 4.36 5.23 5.94 5.13 1 .78 0.00 
3.64 4.36 5.26 6. 10 5.44 2.22 0.30 
3.64 4.36 5.30 6.27 5.75 2.73 0.90 
3.64 4.36 5.33 6.43 6.06 3,25 1 .51 
TABLE E.24. ESTIMATED U.S. CROP COMMERCIAL DEMAND FOR SIMULATION 1 WITH PERCENTAGE 
CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 
NUMBER 
1979 1930 1981-85 1986-90 1991-95 1996-2000 2000 
FEED GRAINS (MIL. TONS) 
SIM 1 172.29 176.49 182.92 197.40 206.99 216.81 221.14 
SIM 2 -13.53% -12.10% -7.13% -2.46% 1.32% 3.02% 3.33% 
SIM 3 -13.53% -12.10% -7.13% -2.46% 1.11% 2.71% 3.03% 
SIM 4 -3.21% -2.70% -1.41% 1.00% -0.10% -2.66% -3.66% 
SIM 5 -0.45% -0.27% -0.12% -0.14% -0.21% -0.25% -0.27% 
SIM 6 -0.91% -0.55% -0.24% -0.29% -0.42% -0.50% -0.54% 
SIM 7 -1.36% -0.83% -0.36% -0.43% -0.63% -0.76% -0.83% 
SIM 8 -1.82% -1.10% -0.48% -0.58% -0.84% -1.03% -1.12% 
WHEAT (MIL. BUSHELS) 
SIM 1 299.86 292.65 288.89 326.54 348.01 361.42 569.25 
SIM 2 -41.15% -57.00% -54.72% -34.52% -18.54% -10.21% -8.53% 
SIM 3 -41.15% -57.00% "54.72% -34.52% -19.13% -11.35% -9.69% 
SIM 4 -8.66% -13.35% -13.57% 0.47% 0.25% 1 .07% 1.34% 
SIM S -0.82% -1.0 7% -0.58% -0.30% -0.49% -0.55% -J.58% 
SIM 6 -1.65% -2.14% -1.15% -0.61% -0.99% -1.10% -1 .1 8% 
SIM 7 -2.47% -3.21% -1.72% -0.92% -1 .49% -I.68% -1.79% 
SIM 6 -3.29% -4.29% -2.29% -1.24% -1.99% -2.26% -2.43% 
SOYBEANS (MIL. BUSHELS1 
SIM 1 1059.83 1109.75 1218.40 1408.05 1581.45 1762.80 1838.53 
SIM 2 -8.66% -9.35% -3.82% -0.36% -4.18% -3.56% -3.45% 
SIM 3 -8.66% -9.35% -3.82% -0.36% -5.60% -4.90% -4.62% 
SIM 4 -5.58% -8.00% -2.54% 0.58% 0.56% 0.92% 0.98% 
SIM 5 -0.42% -0.37% -0.13% -0.15% -0.19% -0.23% -0.25% 
SIM 6 -0.83% -0.73% -0.27% -0.31% -0.39% -0.47% -0.51% 
SIM 7 -1.25% -1.10% -0.40% -0.46% -0.58% -0.71% -0.77% 
SIM 8 -1.66% -1.46% -0.54% -0.62% -0.78% -0.96% -1.04% 
COTTON LINT (MIL. BALES) 
SIM 1 7.84 8.21 8.67 9.60 10.56 11.54 11.94 
SIM 2 -8.73% -6.08% -7.13% -7.48% -7.62% -7.36% -7.16% 
SIM 3 -8.73% -6.08% -7.13% -7.48% -7.62% -7.36% -7.16% 
SIM 4 -9.68% -6.14% -6.34% -5.30% -4.33% -3.47% -3.16% 
SIM 5 0.00% 0.00% 0.01% 0.03% 0.05% 0.09% 0.10% 
SIM 6 0.00% 0.00% 0.01% 0.06% 0.11% 0.17% 0.20% 
SIM 7 0.00% 0.00% 0.02% 0.09% 0.17% 0.26% 0.30% 
SIM 8 0.00% 0.00% 0.03% 0.12% 0.22% 0.35% 0.4:% 
TABLE E.25. ESTIMATED U.S. CROP TOTAL NONINVENTORY DE4AND FDR SIMULATION 1 WITH 
PERCENTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 
NUMBER 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
F&EO GRAINS < MIL. TONS) 
SIM 1 225.06 230.35 240.04 259.95 274.97 290.23 296.73 
SIM 2 -10.35% -9.27% -5.43% -1.87% 0.99% 2.25% 2.48% 
SIM 3 -10.35% -9.27% -5.43% -1.87% 0.84% 2.03% a.26% 
SIM 4 -2.46% -2.07% -1.08% 0.76% -0.07% -1.99% -3.73% 
SIM 5 -0.35% -0.21% -0.09% -0.11% -0.16% -0.19% -0.20% 
SIM 6 -0.70% -0.42% -0.18% -0.22% -0.31% -0.38% -0.41% 
SIM 7 -1.04% -0.63% -0.28% -0.33% -0.47% -0.57% -0 .62% 
SIM 8 -1.39% -0.84% -0.37% -0.44% -0.63% -0.77% -0.83% 
SIM 
WHEAT (MIL. BUSHELS) 
1 2030.58 2050.67 2110.62 2244.75 2362.59 2475.47 2523.70 
SIM 2 -7.06% -9.01% -8.38% -5.99% -3.72% -2.47% -2.21% 
SIM 3 -7.06% -9.01% -8.38% -5.99% -3.80% -2.64% -2.38% 
SIM 4 -1.49% -2.14% -2.14% -0.15% -0.27% -0.18% -0.13% 
SIM 5 -0.12% -0.15% -0.07% -0.03% -0.05% -0.05% -0.05% 
SIM 6 -0.24% -0.30% -0.13% -0.06% -0.10% -0.10% -0.11% 
SIM 7 -0.36% -0.45% -0.20% -0.08% -0.15% -0.16% -0.17% 
SIM 8 -0.49% -0.60% -0.27% -0.11% -0.20% -0.21% -0.23% 
SOYBEANS (MIL • BUSHELS) 
SIM 1 1677.40 1748.50 1920.68 2216.22 2495.51 2782.75 2900.83 
SIM 2 -5.47% -5.93% -2.42% -0.23% -2.65% -2.25% -2.18% 
SIM 3 -5.47% -5.93% -2.42% -0.23% -3.55% -3.10% -2.93% 
SIM 4 -3.53% -5.08% -1.61% 0.37% 0.35% 0.58% 0.62% 
SIM 5 -0.26% -0.23% -0.09% -0.10% -0.12% -0.15% -0.16% 
SIM 6 -0.53% -0.46% -0.17% -0 .20% -0.25% -0 .30% -0.32% 
SIM 7 -0.79% -0.70% -0.26% -0.29% -0.37% -0.45% -0.49% 
SIM 8 -1.05% -0.93% -0.34% -0.39% -0.50% •"0.61% -0 .66% 
SIM 
COTTON LINT ( MIL. BALES} 
1 12.31 12.69 13.14 14.08 15.03 16.01 16.42 
SIM 2 -5.56% -3.94% -4.70% -5.11% -5.36% -5.30% -5.21% 
SIM 3 -5.56% -3.94% -4.70% -5.11% -5.36% -5.30% -5.21% 
SIM 4 -6.16% -3.97% -4.18% -3.62% -3.04% -2.50% -2 .30% 
SIM 5 0.00% 0.30% 0.00% 0.02% 0.04% 0.06% 0.07% 
SIM 6 0.00% 0.00% 0.01% 0.04% 0.08% 0.13% 0.15% 
SIM 7 0.00% 0.30% 0.01% 0.06% 0.12% 0.19% 0.22% 
SIM 8 0.00% 0.00% 0.02% 0.08% 0.16% 0.25% 0.30% 
TABLE E.26. ESTIMATED U.S. CROP PRICES RECEIVED BY FARMERS FOR SIMULATION 1 WITH 
PERCENTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 
NUMBER 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
FEED GRAINS <$/TONl 
SIM 1 81.34 80.72 76.45 67.38 63.85 62.95 63.47 
SIM 2 57.03% 58.64% 68.76% 93.32% 1 07.16% 112.77% 112.07% 
SIM 3 57.03% 58.64% 68.76% 93.32% 107.16% 112.77% 112.09* 
SIM 4 13.55% 14.91% 22.73% 24.83% 35.50% 33.83% 30.#&% 
SIM 5 0.00% -0.46% -1.13% -1.87% -2.76% -3.85% 4.20# 
SIM 6 0.00% -0.92% -2.27% -3.72% -9.49% -7.65% -8.**% 
SIM 7 0.00% -1.39% -3.40% -5.56% -8.20% -11.40% -12.57% 
SIM 8 0.00% -1.85% -4.53% -7.39% -10.89% -15.10% -16.63% 
SIM 
WHEAT (S/BU.) 
I 2.76 3.01 2.94 2.66 2.55 2.51 2.92 
SIM 2 85.50% 70.54% 75.44% 96.68% 107.44% 113.53% 113.**% 
SIM 3 85.50% 70.54% 75.44% 96.68% 107.45% 113.53% 113.42% 
SIM 4 17.99% 18.91% 23.53% 21.39% 33.24% 38.75% 38.87% 
SIM 5 0.00% -0.16% -0.99% -1.65% -2.45% -3.46% -3.83% 
SIM 6 0.00% -0.33% -1.99% -3.29% -4.89% -6.89% -7.63% 
SIM 7 0.00% -0.49% -2.99% -4.93% -7.32% -10.28% -11.36% 
SIM 8 0.00% -0.65% -3.98% -6.55% -9.74% -13.64% -15.09% 
SOYBEANS ( $/BU.) 
SIM 1 6.00 5.84 5.65 5.48 5.29 5.08 5.06 
SIM 2 38.92% 43.00% 48.92% 56.52% 70.78% 79.13% 79.82% 
SIM 3 38.92% 43.00% 48.92% 55.52% 63.22% 72.08% 73.62% 
SIM 4 30.31% 44.78% 27.49% 27.38% 37.56% 39.78% 38.91% 
SIM 5 0.00% -0.29% -1.27% -1.72% -2.63% -3.63% -4.02% 
SIM 6 0,00% -0.58% -2.53% -3.43% -5.24% -7.20% -7,97% 
SIM 7 0.00% -0.87% -3.79% -5.12% -7.81% -10.72% -11.84% 
SIM 8 0.00% -1.16% -5.03% -6.80% -10.36% -14.18% -15.64% 
COTTON LINT ( /LB.) 
SIM 1 56.50 55.89 55.16 54.33 54.41 56.03 57.06 
SIM 2 54.45% 56.34% 59.81% 64.27% 66.11% 63.31% 61.17% 
SIM 3 54.45% 56.54% 59.81% 64.27% 66.11% 63.31% 61.17% 
SIM 4 62.33% 59.71% 52.40% 42.28% 33.26% 25.75% 23.13% 
SIM 5 0.00% 0.00% -0.04% -0.18% -0.34% -0.54% -0.62% 
SIM 6 0.00% 0.00% -0.08% -0.36% -0.68% -1.08% -1.25% 
SIM 7 0.00% 0.00% -0.12% -0.54% -1.02% -1.63% -1.08% 
SIM 8 0.00% 0.00% -0.16% -0.72% -1.37% -2.18% -2.91% 
TABLE E.27. ESTIMATED J.S. CROP GROSS INCOME <=0R SIMULATION 1 WITH PERCENTAGE 
CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
SIMULATION 
NUMBER 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
FEED GRAINS (MIL. DOLLARS) 
SIM 1 12095*18 11920.63 12202.45 11886.79 12013.02 12537.40 12893.42 
SIM 2 51.09% 55.80% 64.83% 89.41% 101.22% 104.29% 103.31% 
SIM 3 51.09% 55.80% 64.83% 89.41% 102.71% 105.81% 104.66% 
SIM 4 12.14% 10.19% 18.18% 21.94% 30.66% 27.94% 24.86% 
SIM 5 0.00% -0.42% -1 .01% -1.69% -2.44% -3.39% -3.74% 
SIM 6 0.00% -0.85% -2.03% -3.36% -4.86% -6.74% -7.43% 
SIM 7 0.00% -1.27% -3.04% -5.03% -7.27% -10.04% -11.06% 
SIM 6 0.00% -i.70% -4.05% -6.68% -9.65% -13.29% -14.62% 
WHEAT <MI L. DOLLARS) 
SIM 1 5945.80 6145.91 6741.87 6521.38 6560.60 6723.89 6851.59 
SIM 2 65.89% 71.51% 68.75% 89.65% 98.44% 102.53% 102.49% 
SIM 3 65.89% 71.51% 68.75% 89.65% 100.22% 104.36% 104.13% 
SIM 4 13.87% 12.55% 17.45% 16.58% 26.23% 31.63% 32.20% 
SIM 5 0.00% -0.14% -0.76% -1.36% -1.98% -2.82% -3.14% 
SIM 6 0.00% -0.28% -1.53% -2.70% -3.95% -5.63% -6.25% 
SIM 7 0.00% -0.41% -2.30% -4.05% -5.92% -a.41% -9.34% 
SIM 8 0.00% -0.55% -3.07% -5.38% -7.88% -11.17% -12.39% 
SOYBEANS ( MIL, DOLLARS) 
SIM 1 9760.69 9777.60 10254.10 11469.76 12508.26 13339.70 13834.41 
SIM 2 38.97% 37.78% 44.87% 50.59% 65.63% 75.19% 76.18% 
SIM 3 38.97% 37.78% 44.87% 49.63% 56.83% 66.82% 68.80% 
SIM 4 30.35% 46.58% 28.40% 26.75% 37.99% 40.93% 39.84% 
SIM 5 0.00% -0.29% -1.34% -1.77% -2.71% -3.73% -4.13% 
SIM 6 0.00% -0.58% -2.67% -3.52% -5.39% -7.41% -8.19% 
SIM 7 0.00% -0.87% -4.00% -5.26% -8.04% -11.02% -12.17% 
SIM 8 0.00% -1.16% -5.32% -6.99% -10.67% -14.57% -16.07% 
COTTON LINT AND COTTONSEED (MIL . DOLLARS) 
SIM 1 4061.41 3888.69 3724.95 3676.20 3626.29 3638.61 3677.08 
SIM 2 51 .19% 61.15% 70.09% 74.50% 78.65% 79.51% 78.16% 
SIM 3 51.19% 61.15% 70.09% 74.50% 78.65% 79.51% 78.16% 
SIM 4 58.70% 91.53% 76.53% 63.78% 54.80% 45.99% 42.60% 
SIM 5 0.00% -0.05% -0.13% -0.23% -0.49% -0.74% -0.85% 
SIM 6 0.00% -0.09% -0.26% -0.46% -0.98% -1.48% -1 .71% 
SIM 7 0.00% -0.14% -0.38% -0.69% -1.47% -2.22% -2.56% 
SIM 8 0.00% -0.19% -0.51% -0.92% -1.96% -2.95» -3 42% 
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ESTIMATED LEVELS OF OTHER IMPORTANT U.S. CROP VARIABLES FOR SIMULATION 1 
WITH PERCENTAGE CHANGES FROM SIMULATION 1 FOR SIMULATIONS 2-8 
1979 1980 1981-85 1986-90 1991-95 1996-2000 2000 
WHEAT FOOD DEMAND (MIL. BU . ) 
>55.83 556.46 566.40 586.20 607.74 632.44 642.93 
-3.60% -3.24% -3.33% -3.72% -3.83% -3.83% -3.78% 
-3.60% -3 24% -3.33% -3.72% -3.83% -3.83% -3.78% 
-0.76% -0.87% -1.05% -0.82% -1.18% -1.31% -1.30% 
0.00% 0.01% 0.04% 0.06% 0.09% 0.12% 0.13% 
0.00% 0.01% 0.09% 0.13% 0.17% 0.23% 0.25% 
0.00% 0.02% 0.13% 0.19% 0.26% 0.35% 0.38% 
0.00% 0.03% 0.17% 0.25% 0.35% 0.46% 0.50% 
CORN PRICE ($/BU.) 
1.80 2.34 2.32 2.19 1.93 1.82 1.79 
59.13% 60.82% 71.47% 97.49% 112.25% 118.21% 117.43% 
59.13% 60.82% 71.47% 97.49% 112.25% 118.21% 117.43% 
14.05% 15.47% 23.63% 25.95% 37.19% 35.47% 32.29% 
0.00% -0.48% -1.18% -1.95% -2*89% -4.04% -4.46% 
0.00% -0.96% -2.36% -3.89% -54i75% -8.02% -8.85% 
0.00% -1.44% -3.53% -5.81% -8..59% -11.95% -13.17% 
0.00% -1.92% -4.71% -7.72% -llo41% -15.82% -17.42% 
COTTONSEED PRODUCTION (MIL. TONS# 
5.40 5.25 5.19 5.41 5.. 53 3.60 5.63 
0.00% 5.57% 8.32% 5.52% 4..1 8% 3.70% 3.40% 
0.00% 5.57% 8.32% 5.52% 4,18% 3.70% 3.40% 
0.00% 24.08% 19.31% 14.80% llo33% 8.67% 7.91% 
0.00% 0.00% 0.14% 0.26% 0o30% 0.42% 0.45% 
0.00% 0,00% 0.27% 0.52% 0,61% 0.84% 0.91% 
0.00% 0.00% 0.41% 0.78% 0i,92% 1.27% 1 .37% 
0.00% 0,00% 0.55% 1.05% 1..23% 1.71% 1.84% 
COTTONSEED PRICE ($/TON) 
54.00 53 .04 79.00 77.53 73.84 66.52 60.08 
84.46% 88.42% 99.33% 124.06% 151.19% 182.97% 189,91% 
84.46% 88.42% 99.33% 124.06% 151.19% 182.97% 189.51% 
97.91% 99.89% 77.03% 87.66% 1211.67% 141.75% 142.46% 
0.00% -0.52% -2.44% -3.68% -5.92% -8.77% -9.85% 
0.00% -1.04% -4.88% -7.35% -11.79% -17.43% -19.58% 
0.00% -1.56% -7.31% -10.98% -17.61% -25.96% -29.09% 
0.00% -2.08% -9.73% -14.59% -23.38% -34.37% -38.47% 
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